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ERRATA AND ADDENDA 
Vol. 18, 1928 

Pago 21' at ond of lino 14: add "and one other tone." 

Page 54, lino 10 and footnote 6: for “Todd" read “Ladd." 

Pago 86, upper table, bottom of second column- for " 66" read “ 0361." 

Page 86, upper table, end of fifth lino: for “0 06" read “0 096 ” 

Pago 86, lower table, middle of last column, for “ 8356" read “ 8635 " 

Pago 126, lines 26 and 27- for “(6)" read “(8) ” 

Pago 160, line 22. for “haa" road “have " 

Page 167, line 15. for “William" read “Walter " 

Page 187, line 21: for “appears" read “appear." 

Pago 196, line 10, and pago 106, line 18* ^forences to the single typo specimen of 
jm»%o are inexact, as shown by two additional citations —Cope 1860 (Proc Amer Philos. 
Soo 11:178) records having found four or five apccimens under a stone not more 
than 300 feet from the entrance of Krhardt Cave Ifora 1883 (Trans. Amer. Ent. 
8oc. 10:272) states ho had seen three male specimens of jnmo If these specimens are 
preserved, they were overlooked as uncertain and subsequent additions in the Horn 
Collection .—II S Barber. 

Pago 223, line 16 for "pahpallanuac” read "ptihpaUahuae." 

Page 224, line 6. for “Nuhuatl” road “Nahuatl " 

Page 224, line 22 tor “noro" read “mara " 

Pago 231, line 48. fur “m e. odell" read “n b odell " 

Pago 316, line 26- for “6 767 X lO"** “read” 6 046 X 10~>» " 

Pago 360, figure 1, last column, for “Carlm" road “Carlim " 

Page 376, line 24: delete comma after “fenster " 

Page 377, line 26. insert side-head "Formation* of Silurian age before sentence 
begmning “The upper part " and begin new paragraph 
Page 413, line 26: for “absorb" read “adsorb ” 

Page 423, line 28. for “course" read “coarse " 

Page 428, line 36. for “oapabara" read “oapybara " 

Pago 432, lino 3. for “expansion" read “extension " 

Pago 488, Ime 4: for "melandra” read *'tnelanandra.” 

Page 664, line 20: for ‘‘ScHWAH-rs" read "Schwabs." 
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PATiEOBOTANY.—Weichselia from the Ltrwer Cretacemia of Texas.' 

Edward W. Berry. (Communicated by J. B. Reeside, Jr.) 

The specimen which forms the subject of the following note is con¬ 
tained in a weathered half of a chert nodule picked up on the surface 
along the banks of a small upland stream 2 or 3 miles from Sweetwater, 
Nolan County, Texas. It was collected by Ernest J. Palmer, to whom 
I am indebted for the privilege of studying it. Over perhaps more 
than half of Nolan (bounty strata of Comanchean age rest uncon- 
formably on the Permian. These Cretaceous rocks are usually con¬ 
sidered to represent the Fredericksburg Division, but they have never 
been studied in detail. 

Little is known of the flora of the 1 ower Cretaceous in the Texas 
region. The only considerable contribution is that by Fontaine,’ 
published in 1893 and describing plants from the Clen Rose beds. 
About 25 species are more or less satisfactorily named, and the bulk 
are small scraps of coriaceous conifere and cycads, much macerated. 
In my review of the Lower Cretaceous floras of the world’ thcfie plant¬ 
bearing beds were correlated with the Aptian stage. 

The present specimen is unusual in the mode of preservation. Evi¬ 
dently its presence in the limy marine mud was the locus for the reduc¬ 
tion of the silica from solution and the fonnation of the nodule. It is 
unique in showing features of the frond hitherto unknown The 
specimen shows parts of 8 subopposite pimiue of the usual elongate 
linear WeichaeKa type: these iu-e disposed at angles of about 45° to the 
rachis. The rochis at the proximal end of the specimen is 2.5 inilli- 
meter in diameter; above the fourth pair of pinnae it liecomes abruptly 

’ Received December 1, 1927. 

« W. M. Fontaine Proc U. H Nat Mue 16: 961 -282. 1893 

’ E. W. Berby. Maryland Geol. Surv , Lomw Cr«/omiu«, p 1.35. 1911. 
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attenuated and bears pinnules similar to those of the regular pinnae 
except that they tend to be more remote and to have their proximal 
margins decurrent- often markedly so. Laminar reduction and 
coalescence are usual in the distal end of fronds but I know of no recent 
ferns in which the pinnae retain their normal form and the distal rachis 
bears what are to all intents and purposes normal pinnules rather than 
reduced pinnae, although there is an approach to this feature in some 
species of Pteris. 

The usual specimens of this widespread form, Weichselia, which have 
been collected and figured by authors, are coarse segments of the median 



Figure 1 —H achgeha rcUculata 


part of fronds nr small distal fragments of pinnae. In so far as I have 
lieen able to determine from the literature, the present specimen is the 
first distal portion of a frond that has come to the notice of a paleobot- 
anist. This, 1 believe, explains the rapid diminution of the rachis, 
the more ascending pinnae, their more nearly opposite arrangement, 
and the presence of pinnules on the rachis for some distance below the 
tip. This last feature of the specimen is unique, so far as I know. 


JAN. 4 , 1928 


BEHRY: WEICHf-EUA FROM LOWER TRETACEOTTS 


The leaf aubatance ia thick and the apeciineu ahowa the in^preaaion 
of the upper aide of the pinnules with the characteristic inidvein, or the 
weathered cherty replacement of the leaf substance. In no pinnule 
cun the characteristic venation be positively seen in this coarser friable 
substance, but a number show suggestions of uerolation much like that 
seen in sandstone casts t)f the species, and in one or two of the pin¬ 
nules sufficient detail is shown to render reasonablj’^ certain the con¬ 
clusion that the venation was of the Weichscba type 

The genus Weichselia was proposed by Stiehlcr in lc8o7 and includes 
fem-like impressions earlier referred to Pernptens and Lonch^ptens. 
It has lieen discussed in recent yesuB by Seward,^ Zeiller,* Bommer,* 
Gothan,’^ Florin,* and Berry.® Despite the fact that the first speci¬ 
mens were figured over a century ago (1824) it is by no means settled 
that it is a fern. It is so often found in sandstone, especially in central 
Europe, that Gothan suggested that it was a dune plant, and while it 
might seem that this suggestion is borne out by the xcrophytic charac¬ 
ter of the stomata studied by Florin, its frequent piescnce m mudstones 
and in association with ligmtes renders such an interpretation doubtful. 

Bommer’s conclusions, based upon the study of material from the 
Wealden of ^ernissart in Belgium, are so at variance with those of all 
other students that one is forced to conclude that his material was not 
that of Weichselia, but represented Laccopteris or MaUmvhvm. 

It is perfectly conclusive from the material which T have examined 
that the fronds of Weichselia were bi- or tri-pinnate in habit and not 
digitate. Both Seward and Gothan lump all of the fossil records into 
a single species which the former calls Weichselia rnantclh and the latter 
Weichselia reticvlata, the latter the correct name if priority is recognized. 
Many authors dissent from the conclusion that but a single botanical 
species ia represented and it certainly is anomalous to suppose that a 
single species ranges from the late Jurassic to the Upper ('retaccous and 
over at lejist five continents (Europe, Africa, Asia, North and Houth 
America). Some years ago Zeiller presented satisfactory evidence for 
the specific distinctness of the abundant South American occurrences 
and in this he was followed by the present writer. The genus has 


• A C Seward The Wralden fiiira, pt. 1, pp 113 121 1R94. 

•K Zrii.lek. Kev i;£n bot. aBbU:10. 1914. 

• C Bommer. Bull Soc Roy Bot Belg 47 ; 29^-304 1910 

’W. Gotham mil PoTONifi Abbild. Boachr fo«8 Pflanzen 7 (1981: 1-114. 1910. 

• R. Florin. Svenik Bot Tidssk IS: 305-312 1919 

• E W Berry Johns Hopkins Stud. Geol 4: ."KJ-SS 1922 
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hitherto lieen \ery doubtfully represented in North jVinerican Meso¬ 
zoic struta, but this doubt is more .apparent than real, since I have 
studied a large amount of fragmentary but perfectly characteristic 
material from the Hliick Hills, and the present occurrence extends its 
range to Texas It has not yet lieen recognized in the Kome, Kootanie, 
Potomac, or Pacific coast Mesozoic floras, but these are all so imper¬ 
fectly known that no conclusions based upon negative evidence are 
legitimate. 

The Texas m.atorial lacks the reflexed basal pinnules, which are the 
most obvious feature of WtichtieKa pemnana and may therefore be 
referred, at least tentatively, to Wnclmha reliculala, with the full 
realization, however, that the latter species is undoubtedly a composite 
one. 

Most authors have assumed that Wcichseha was a fern, although 
Florin points out that its stomatal structure is more gymnospemious 
than filicalian, and it may well be that it represents some Mesozoic 
cycadophyte Several authors have figured what they have considered 
fertile parts of Weiefi^eha, but none of these are very convincing nor do 
they verify one another. Thus an obscurely fertile fragment^® from 
the Mesozoic of Japan identified by Nathorst as Pecopte/is geyleriam 
is considered by tSeward to be a Wetchselia. Neumann figured" what 
he considered to be fertile pitmules of Weichaelia from Peru These 
appear imaginary to me, and, furthermore, in the large amount of 
material from Peru that I have seen there has been no trace of fructi¬ 
fications. Trautschold years ago figured" an obscure fertile fragment 
which he called AapUmtea Uineima from the Klin sandstone of central 
Russia and which was subsequently considered a Weichselia. Finally 
Gothan (loc. cit. 1910 hg. .5) figured what appears to be a fertile speci¬ 
men from Quedlinburg, Saxony, showing marginal sporangia. All of 
these are far from clear and all diflfer decidedly from one another. The 
most that can be sfiid is that in the case of the lost and most convincing 
instance cited above, if it be admitted that the object shows fertile 
pinnae, all it proves is that a form like Weichselia from Saxony has 
fructifications of the type portrayed. It w’ould be unwise to assume 
that fossils calletl Wcu-hselm from other localities and horizons had 
similar fructifications. 

•• A. G. Nathoiwt. Denks k. Acad Wias Wien 67: pi /. J 1800. 

" R Nauhann Ncucr .fahrb , Keilagob M: 76 pi t, f la, b, 1007. 

"H T«aut8ciioi.d. Nouv. Mi^ Soc Nat Moboou tS: pi fO, f 7 1870 
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In case of a form-genus like Weickselia, as has been abundantly shown 
in other Mesozoic form genera—nodopWebw for example, one cannot 
generalize from one instance, and my own feeling is that the Ixitanical 
aflSnity of Weichselia is by no means settled. 

BOTANY.— Notes on Central American Rubiaceae. Paul C. Stand- 
LEY, U. S. National Museum.* 

A few months ago the National Museum was fortunate in receiving 
for study from the Botanical Museum of Copenhagen a large nvunlier 
of specimens of plants of the family Rubiacesie, collected in C’entral 
America by some of the earliest botanical collectors who visited that 
region. Of greatest interest were the classic specimens obtained by 
Oersted, the first botanist who explored Costa Rica and Nicaragua. 

Oersted was especially interested in the Rubiaceae, upon which he 
published an important paper, describing numerous new species, some 
of which have remained obscure, cliiefly because they have not been 
recollected. Included in the recent sending were most of Oersted’s 
types, particularly in the difficult genus Psychoiria. In some instances 
the National Museum was permitted to retain duplicate type material 
for future reference. In other cases our material has been compared 
carefully with the types, and the sheets annotated accordingly. 

The National Museum has received also on loan a number of type 
specimens of Central American species of Psychoiria from the Berlin 
Botanic Garden. These have made it possible to determine the 
status of several species not represented previously in the National 
Herbarium. 

The accompanying notes enumerate some of the results of the study 
of these important collections, for whose loan the writer is deeply 
indebted to Dr. Carl Christensen and Dr. L. Diels. The reference 
material now available in the National Herbarium will facilitate materi¬ 
ally future study in the United Statwof tropical American Rubiaceae, 
above all in the intricate group called Psychotria. 

Pentodon pentander (Schum. & Thonn.) Vatke, Oestorr Bot. Zeitschr. 
26:231. 1875. 

An African plant, known to be established os a weed in Guadeloupe. 
Specimens are at hand also from Central America: 

Nicaragua: Granada, August, 1869, Livy 208. 

* Published by the permission of the Acting Secretary of the Smithsonian Institution. 
Received November 26, 1927. 
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IloNDELETiA cohTABicENsiB Standi N. Amcf. FI. 32: 61. 1918. 

Horo bolouRs Wendlnnd 792, from San Miguel, Costa llica, collected in 
May, 1857, the six-cimen m the Copenhagen Herbarium Oersted recog- 
niz('d the plant as new, and wrote upon the sheet a specific name, never pub¬ 
lished, alluding to the large stipules 

Deppla cof-TAUK'ENsiH Polak. Liimaea 41: 566 1877. 

In the North Amenean Flora (32: 90 1921) this species is reduced to 
synonymy under D grnnthftora Schlecht , and perhaps properly so. The 
latter is the only Costa Hican species represimted in the National Herbarium 
by recent sfieciinens, but none of these match exactly Polakowsky’s typo in 
the Berlin Herbarium The capsules of D coslancensis are shorter than in 
typical I) grandtflora, and rounded at the base It is probable that D. aw- 
tnncenms i.s a distinct species, but further collections are necessary to estab¬ 
lish the fact 

Bot'VAitiiTA PALLIDA Staiidl JouHi Washington Acad Sci 14: 245. 1924. 

IJescnbcd from the Volcano of San Salvador, Salvador 'I’hc species may 
now be reported from another Central American countiy; 

Guatemala: Las Nubes, Jan 11, 1857, Wendland 208 

Hokfman.ma oehnerioidks (Oerst) Kuiitze, Kev. Gen. PI 1: 285. 1891. 

OphryococcKH gemcrioides Oerst Nat For Kidbenhavn Viv Medd. 

1862: 53 18.53 

The National Museum has received in exchange fnim Copenhagen a speci¬ 
men of the type collection (the only one known) of Ophryococcus gesnenmden, 
collected by Oersted in January, 1848, on Mount Pantasmo, Segovia, Nicara¬ 
gua, at 1,200 meters Examination of this material proves that Otto Kuntze 
was correct in referring the plant to Iloffmannm It is a well-marked species, 
not approached closely by any other Central American rt‘prp8enUtive of the 
genus The region in which it grows is little known botanically, and it is 
not surprising that it has not lieen found by other collectors Most species 
of Hoffmanma are narrowly restricted in their distribution 

IIoKKMANNiA LONGiPOTioLATA Polak Liiinaca 41: 567 1877. 

The typ«*, in the Berlin Herbarium, was collected on Cerro dc la Carpintera, 
Costa Kica, Polahmaky 134. Although I have paid special attention to the 
collection of this genus, and have visited the Carpintera twice, I did not find 
this spi’Cies there The type is well matched, however, by the following 
collections: 

Costa Rh’A. Viento Fresco, Prov Alajucla, alt. 1,600-1,900 m., Stantiley 
it Torres 47766, 47784 

Xkrocoi'cus uonoestus Oerst Nat For. Kjobenhavn Vid Medd. 1862: 

.52. 18.53. 

The type specimen, in the (’’openhagen Herbanum, was collected at Tur- 
rialba, Costa Rica, at an altitude of 9(X) meters, by Oersted 'Hie genus is a 
(piite distinct one, related, evidently, to Iloffmannia, and consisting of a 
single species 

The plant .seems to have lieen ovcrlookeil by later collectors in Costa Rica, 
and no additional material of it was obtained, apparently, until 1924, when I 
collected a good senes of speciiiiens. Further material was gathered in 1925- 
26, and there are now in the National Herbanum over 20 sheets representing 
the species. Why the plant should have escaped other collectors it is hard to 
understand, for it is abundant m the wet mountain forests at middle elevations 
and it is, moreoier, a large showy plant, with dense, bright red inflorescences. 
The small juicy fruits are white when ripe. 
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IXORA FLORIBUNDA (A Rich ) Griseb Cat FI Cub 134 1866 

Although reported from Sapod, Nicaragua, by Hemsley, this species has not 
been represented in the National Herbarium by Central American speci¬ 
mens. It may now be reported from Salvador; Between San Miguel and 
Jocorro, Feb 2, 1867, Wendlarui 437 

PsYCHoi’HiA CHIAPENsis Standi Contr U S Nat. Herb 23:1390. 1926. 

Cephaehs tetrngma Bonn Smith, Bot Gait. 61: 376. 1916 Not P. 

tetragmin Seem. 1865 67 

Psijchotnn chiapetms was based on a single collection, Purpw) 6963, from 
Chiapas. The type of Ccphaeltn tetrugmia was collected at Tuis, Costa Kica, 
Tonduz 11.352 I had not seen the typi* of the latter when P chiaptnsts was 
published The differences between Pityehotna and Cephtivhs are altogether 
artificial, and Cvphmhn can be maintained only as a matter of convenience 
It IS difficult to determine when* a line shall be drawn m referring plants to 
the two groups, but it seems preferable to refer this plant to Psydiotna 

A large niimlier of additional specimens of P ctnopcMMS have appeared in 
recent eollections, and thesi* are listed below The plant is so widely dis¬ 
persed that It will be strange if an older name is not discovered for it, but so 
far I have been unable to find one 

Mexico: Misantla, Veracrur, Purpvn .5982 Jovo, Licbmann 11771 
(Hubiaceae no 113) Without locality, Lietwaw// 1177.5, 11770 (Hubiaceae 
no 111), 11769 (Hubiaceaeno 93) Matlaluca, Ltehmann 11768 (Hubiaceae 
no 16). Lacoba, Lirbrnann 11773 (C, Uubiaceae no 92) 3'lapacoyo, 
Ltebmann 11772 (C, Rubiaceae no 112) 

Guatemala* Puerto Nuevo, Tondttz 586. Chaniii, Johnson 248 Finca 
San Luis, B<*par(. Retalhuleu, Kofas .589 Qiurigud, Standley 24691 Escoba 
Standley 24847 

British HoNneuAs: Stann Creek, October, 1925, N Stevenson. Middle¬ 
sex, liecord 11. 

Costa Rica. Las Vueltas, Tucurrique, Inst Fis Geogr (\ R 12997. 
Valley of Rfo Tuis, Piitier 8212. Livingston, Rowlec li* Stork 737 

Panama: Lincoln Creek, fVirfdon 86 W'^esteni Panama, iJtorA: 17. Bocas 
del Toro, Carleton 274 ^ 

Known in British Honduras as "casaila,” in Guatemala as “palo de agua.” 

PsicHOTiUA ELONOATA Oerst. Nat. For Kjohenhavn Vid. Mcdd. 1862: .32. 
1853. 

This species, collected on the Volcano of Mombacho, Nicaragua (the local¬ 
ity given on the label is “ad Granada”), appears to be a valid one. It is not 
matched by any Central American Psyrhotna in the National Herbarium. 

PSYCHOTHIA olomerata H. B K Nov Gen & Sp 3: 362 1818 

Psychotria mtcrodesmia Oerst Nat. For. Kiolx'imavn Vid Medd. 1862: 
36. 1853. 

The type of P microdeimia, from Jarfs, Costa Uiea, is evidently identical 
with P. glomeraia H. B. K , a conclusion confirmed by Urban This species, 
strangely enough, is not represented in recent Costa Rican collections. 

Psychotria oraciliflora Bcnth.; Oerst Nat For Kjbbenhavn Vid. 
Medd. 1862; 35. 18.53, 

The type was collected at Naranjo, Costa Rica, by Oersted. It is well 
matched by the following collections* 

Costa Rica: La Palma, Standley .380.35, 38200, .33127 La Colombians 
Farm, Standley 36759. I.a Ventolera, Standley 34715. Cerro de la Car- 
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pintera, StandUy 35521. Suerre, J. D. Smith 6602. Cafiw Qordas, PiUier 
11090. Fraijancs, Standley «fc Torres 47573, 47469, 47600. Gudpiles, 
Slandley 37279, 37061, 37038, 37149. La Hondura, Standley 37831. La 
Tejona, Standley A Valerio iSSSQ. Viento Fresco, Standley & Torres 47866. 

Panama : Betweeni' France Field and CativaJ, Standley 30178. Fort 
Sherman, Standley 31070. 

PsTCHOTBiA GBANDis Swaitz. Prodr. Veg. Ind. Occ. 43. 1788. 

Psychoiria subseseilis Bentn.; Cent. Nat. For. Kjflbenhavn Vid. Medd. 

1862: 32. 1853. 

The type of P. subsessiUs was collected at Turrialba, Costa Rica. The 
name should be referred to synonymy under P. grandis. 

PsTCHOTHiA HOKizoNTALis Swaitz, Prodr. Veg. Ind. Occ. 44. 1788. 

Psychotna longtcallts Benth.; Oerat. Nat. For. Kjdbenhavn Vid. Medd. 

1868:33. 1853. 

P, longicrdlts is represented in the Copenhagen Herbarium by several speci¬ 
mens of Oersted’s collection from Costa Rica and Nicaraf^ua. The name evi¬ 
dently should be referred to s}monymy under the widely distributed P. 
horisontalis Swartz. 

■ PsTCHOTRU LiMONENsis Krause, Bot. Jahrb. Engler 64: Beibl. 119: 43. 

1916. 

Psychotria limonenais var. laxinervia Ixies. Repert. Sp. Nov. Fedde 18: 

361. 1922. 

The types, in the Berlin Herbarium, of both the i^oies and the varietur have 
been examined. The variety, from Palenque, Chiapas, differs in no unpor- 
tant character from tbe type of the species, which was collected on Uvita 
Island, Limdn, Coeta Rica, PiUier 12^1. The following specimens in the 
Natioiial Herl^um represent the same species: 

Guatemala: Escoba, Standley 24857, 24822 Puerto Barrios, Standley 
25084. ToroW, J. D. Smith 2042. Escuintla, J. D. Smith 2764. Cubil- 
quitz, Twrekheim 8404. 

Costa Rica; Lim6n, Cook & Doyle 440. 

Panama: Fort Lorenzo, Piper 5986. Barro Colorado Island, Standley 
31313, 40827,41043. 

Psychotria magna Standi. Confer. U. S. Nat. Herb. 18; 131. Feb. 11, 

1916. 

Psychotria compressicaiilis Krause, Bot. Jahrb. Engler 64: Beibl. 119: 

44. Oct. 4,1916. 

The type of P, compressicaulia, in the Berlin Herbarium, PiUier 12412, 
agrees in every respect with that of P. magna, from Ixima de la Gloria, 
Panama, PiUier 4092. 

Psychotria marginata Swartz, Prodr. Veg. Ind. Occ. 43. 1788. 

Psychotria nicaraguensia Benth.; Oerst. Nat. For. Kjdbenhavn Vid. 

Medd. 1862:34. 1853. 

P. nicaraguensia is clearly a synonym of P. marginata, a fact which has al¬ 
ready been published, I beheve, by Urban. 

Psychotria parvifolia Benth.;.Oer8t. Nat. For. Kjdbenhavn Vid. Medd. 

1868: 35. 1853. 

The type material was collected by Oersted on the Volcano of Baiba and 
at Naranjo, Costa Rica. This species resembles closely P. graeilifiora in 
general appearance. In P. graeilifiora the branches are glabrous and the 
indorescence pedunculate; in P. parvifdlia the branchlets are puberulent and 
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the infloreeoenoe sessile. The followiog specimens ate referable to P. 
parvifalia: 

Costa Rica: Cerro de la Carpintera, Standley 35578. La Ventolera, 
Handley 34676. Cerros de Zurqul, SUmdUy A Val^o 503M, 60271. Yerba 
Buena, SUmdlty A Valerio 49194. Santa Marla de Dota, Standley A Vtderio 
44076; Standley 42867. Cerro de Ifus Caricias, SUmdley A Valerio 52044, 
61953, 62223. Ftaijanes, Standley A Tome 47571, 47566. 

Panama: £1 Boquete, Maxon 4958. 

PsTCHOTRiA puBESdSNB Swarts, Prodr. Veg. Ind. Occ. 44. 1788. 

Payehotria glauca Polak. Litmaea 41: 669. 1877. 

Examination of the t^^ of P. glauca, from San Jo85, Costa Rica, PolakovB- 
»ky 377, shows that it is a synonym of the widespread P. jmbeeeene. This 
identification is confirmed by a note by Urban attached to the tsrpe sheet in 
the Berlin Herbarium. 

PsTCHonoA QXTiNQ'DXiuDiATA Polak. Linnaea 41: 570. 1877. 

Payehotria Morae Polak. Linnaea 41:570. 1877. 

The types of both species, in the Berlin Herbarium, have been examined. 
P. Morae is merely a form of P. gutnouerodtoto with slij^tly wider leaves, and 
it is difficult to understand why it should have been published as a distinct 
species. The material of P. guinqueradiata is from San Joe4 and Car¬ 
pintera, Costa Rica; that of P. Morae from San Joe4. The plant seems to be 
rare in this region at the present time, but it is one of the common shrubs of 
Guanacaste. The following collections agree well with the type of P. guin- 
gueradiata; 

Costa Rica: El Silencio, Guanacaste, Valerio 124. Tilarin, Guanacaste, 
Standley A Valerio 44193, 44231, 44986, 46691. Las Cafias, Valerio 111. 
Quebrada Serena, Guanacaste, Staridley A Valeno 46135,46219. San Pedro, 
near San Ram6n, Tondua 17667. La Tejona, Guanacaste, Standley A Val¬ 
erio 45904, 45833. Rfo Jesds, between San Kam6n and San Mateo, Brenea 
14531. Fmoa Las Cdncavas, StaneUey 41455. Los Ayotes, Standley A 
Valeno 45479. 

PsTCHoTBiA SiGOERSiANA Standi. Joum. Washington Acad. Sci. 16: 289. 

1925. 

One additional specimen, probably the first ever collected, may be cited for 
this species: 

Costa Rica: San Miguel, May 12,1857, Wendland 779. 

PiychotrUi Wendlandiana Oerst., sp. nov. 

Shrub 2.5-3 ra. high, the branchlets stout, subterete, very densely short- 
villous with brownish pubescence, the mtemodes mostly 1-2 cm. long; stip¬ 
ules caducous, thin, oval, 5-6 mm. long, prominently bioostate dorsally, 
shortly bimucronate at the rounded apex, brownish-pubcrulent or short- 
villous; petioles slender, 1-2 5 cm. long, densely short-inllous with spreading 
hairs; lem blades ovate-oblong to oblong or oblanceolateoblong, 9-15 cm. 
long, 3-5.5 cm. wide, gradually or usually abruptly acuminate or long-acumi¬ 
nate, narrowed tormd the base but the base itself broad and varymg from 
truncate to deeply cordate, thin, deep green above, glabrous, beneath slightly 
paler, densely short-villous along the costa, pubcrulent on the neri-es, between 
them glabrous or nearly so, the costa slender, prominent, the lateral nerves 
very stender, about H on ea^ side, ascending at a wide an^, arcuate, irr^- 
lariy anastomosing close to f^e margin; infiorescence terminal, cymose-panicu- 
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late, the panicle about 5 cm. long and 4.5 cm. broad, borne on a peduncle 
1.5-3 cm. long; panicle composed of about 3 remote whorls of short spreading 
branches, the branches densely brown-villous with short spreading hairs, the 
bi'acts short, ovate, bicuspidate, the flowers sessile in dense glomerules at the 
ends of the ultimate branches; calyx and hypanthium tocher 1 mm. long, 
short-villous, the limb 5-dentate, the lobes broadly triangular, obtuse or aout- 
ish; corolla yellow, 2.5-3 mm. long, puberulent outside, the tube cylindric- 
campanulate, the 5 lobes ovate, obtuse, spreading or recurved, the tube 
short-villous within the throat; anthers indued, inserted at the middle of the 
tube; style slender, long-exserted. 

Type in the herWium of the Botanical Museum, Copenhagen, collected at 
San Miguel, Costa Rica, May 13, 1857, by H. Wendland (no. 781). Dupli¬ 
cate specimen of the same collection in toe U. S. National Herbarium. To 
this species are referred the following collections: 

Costa Rica : Gudpiles, Prov. Lim6n, alt. 300 m., Standley 37224. La Hon- 
dura, Prov. San Josd, alt. 1,300 m., Standby 37773. 

The two specimens collected by myself had been recognized as representing 
an undescribed species, but the material was too imperfect for description. 
The Wendland sp^imen in the Copenhagen Herbarium bears Oersted’s manu¬ 
script name, and is accompanied By an exquisite pen and ink drawing show¬ 
ing the characters of the flowers Psyehtdna Wendlandtana is a well-marked 
species, easily rccogmzed by the unusual shape of the leaves, and especially by 
their cordate or truncate bases. 

pALiuouBEA 8UBRUBRA Polak. Linnaca 41: 571. 1877. 

This appears to be a valid species, of rather rare occurrence. The type in 
the Berlin Herbarium, from (3erro de la Carpintera, Costa Rica, Polakowsky 
200A, is well matched by the following collections: 

Costa Rica: Finca La Cima, north of El Copey, Standley 42565. Frai- 
janes, Standley <fe Torres 47679. 

Panama: El Boquetc, Maxon 6002. 

BOTANY.—Shantzia, a new genus of African shrubs related to Gossy- 
pium.* Frederick L. Lewton, U. S. National Museum. 

Several months ago in one of the greenhouses on the grounds of the 
Agricultural Department at Washington, there came into flower for 
the first time in the United States a malvaceous shrub having large 
showy blossoms resemblmg the flowers of tropical species of cotton. 
This ehrub having been under the observation of the writer for several 
years and its identity having only recently been aatablished, it is be¬ 
lieved that an account of its introduction and identification is worth 
recording. The plant is one of five grown from seed collected near 
Kafue, Northern Rhodesia, by Dr. H. L. Shantz, then Agricultural 
Explorer for the Office of Foreign Seed and Plant Introduction, on 
December 6,1919. These seeds were planted in pots in one of the quar¬ 
antine greenhouses under control of the Feder^ Horticultural Board, 
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in March, 1920. The young seedlings, when observed by the writer 
a few weeks later, were found to be apparently identical with other 
seedlings growing in the same house, under the name Goasypium, 
which had come from seeds collected in the same region in Africa by 
Dr. J. Burtt Davy of the Department of Agriculture, Union of South 
Africa, for the Office of Foreign Seed and Plant Introduction, U. S. 
Department of Agriculture. (J. Burlt Davy: no. 6.3, Matoppo Hills, 
Matabeleland, S. P. I. 48250; no. 109, Zimba, Northern Rhodesia, 
S. P. I. 48461; no. 189, Elizabethville, Belgian Congo, S. P. I. 48462.) 
All of these seedlings after developing their sixth or seventh leaf were 
checked in their growth and seemed to stand still for several years. 
It was not until they had been repotted several times into more roomy 
quarters or removed from the pots and set in open beds under glass 
that they took on any pronounced growth with the formation of 
flower buds. 

Up to the present, seven plants have come into flower, five from the 
seed collected by Dr. Shantz, and two from the seed collected by J. 
Burtt Davy at ElizabethvDle, Belgian Congo. One of the latter, at 
the date of this writing, bears two nearly mature fruits. 

Dr. Shantz preserved an incomplete herbarium specimen con¬ 
sisting of a short leafy branch and one mature capsule picked from 
the ground beneath the small tree found by him at Kafue, as the plant 
was not in flower at the time he was there. The iuvolucral bracts, 
so important for identification in this group of plants, were wanting 
and appeared to have been broken oil and the other evident characters 
were not sufficient to enable me to identify the shrub with any known 
species. 

Having very recently come across a paper by Miss E. C. Steedman* 
on the “Trees and Shrubs of Southern Rhodesia” in which there is 
described under the name: Theapesia Garekeana, a shrub called “Wild 
Hibiscus” or “Mtohwi,” the writer has recognized in that description 
the identity of the unnamed African shrubs. 

The name given in Miss Steedman’s list was evidently a typographi¬ 
cal error for Theapeaia Garekeana, credited in Index Kewensis to Ferdi¬ 
nand Hoffmann. The reference there given, however, disclosed the 
fact that a copy of Hoffmann’s paper was not to be found in any library 
in Washington. Through the courtesy of the Arnold Arboretum and 
the U. S. Department of Agriculture, the writer was enabled to ex- 

* Stekokan, E. C Trett and shrvbt of Southern Rhodeeia, Pt 1 Proc. Rhodesia Sei. 
Assn. M (1924-1938) ■ 13, pi. it, Bulawayo, 1925. 
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amine a copy of Hoffmann’s inaugural dissertation published for the 
University of Jena in 1889, and containing the original description cff 
his Thespesia Oarckeana. 

Because of the apparently very limited distribution of Hoffmann’s 
inaugural dissertation, at least in this country, the original description 
of this species is given herewith: 

Thhspesia Oarckeana Fred Hoffm.* 

Arborea? ramuli foliaque novella aibido- vel ferrugineo-tomentosa; folia 
petiolata, cordato-rotunda, triloba lobis rotundatis^ coriacea, supra stdlato- 
aspera, subtus tomentosa, 7-9 nervia nervo medio subtus uiuglanduloeo; 
floies axillarcs solitarii; pedicellus 2 cm. longus, apioe artioulatus; braoteolae 
12, lanceolatae, maigine saepe complicatae, o^yoe duplo longiores; cid3rx 
cupuliformis truncatua integerrimus; stylus apioe clavatus, 5-^cus, aibido 
vmosus; stigmata 5, scaailia, e summo styli nidiantia, sigmoidea; ovarium 6- 
looulare loculis pauci-ovulatis. 

“Gonda, 1. Nov. 1882, V. H. No. I46a.” Wahrscheinlich ein Baum. 
Zwcigc stielrund, die jungcren mit gelbweissem schtQfrigen btemflU bedeckt. 
Blattstiel 6 cm lang, weiss-stemfilzig. Blattflfiche 10 cm lang, herzfdnnig- 
rundlich mit 3 al^mndeten Lappen, lederig, beiderseits stemhaarigfilsig, 
oberseits, wenn ausgewachsen, rauh, 7-9 nervig, der mittlere Nerv untei^ 
scits ctwa li bis 2 cm (Ibcr dom Blattstiel eindrOsig. BlOten einreln, blatt- 
winkclstfindig, ihr Stiel 2 cm, lang, an der Spitre wi^edert, ebenso wie der 
Kelch graubraun* der grauweiss-stemfilzig. Die Knospen sind kugelig, cr. 
2 cm lang; der Aussenkclch rei^ 12 luizettliobo meist am Rande nacb inneo 
imgebogene und daher pfriemlich erscbeinendoy cr. 1 cm lanm Bl&ttehen, 
die den becberfdrmigen, ganz unnteilten Kelcb etwa um das Doppelte 
tlbortreffon; StaubbL&tter sebr zamieicb, ibre Sftule oben gezabntj Griffel 
keulenfdrmig, nacb oben zu 5-rinnig und in den Furcben weiss-wollig; die 5 
vom Scbcitel des Griffels S-fdrmig ausstrablendcn Narden sind ebenfalls ge- 
furcbt; Ovarium 5-f&cberig. 

Durcb die abgerundetcn Blattlappen und die 12 Aussenkelobbl&tter leidit 
kcnntlicb. 

Miss Steedman states in her paper 

“This shrub or small tree is abundant on the gold belt and is difficult to 
get rid of when once it is established, owing to the suckers. The wood is soft 
and pliable, and the long shoots are used as whip sticks by the natives. The 
bark is grey and smooth and the inner bark is usra for fiber.” 

The following is quoted from a letter from Miss Steedman to the 
writer, written from Gwelo, Southern Rhodesia: 

“I'he shrub, Theajxaa Gardeeana, is veiv common around here. It has 
an underground rooting stem and it spreads all about. It is in ftower now 

• HorruANN, Ferdinand. BetlrOge tur KentUnU der Flora von Centrai-Ott~Afiriha. 
Insugural-Disaertation of the Univenity of Jena p. 12. Berlin, 1899. 

* Strbdkan, E C. Treee and akrvb* of Southern Rhodena, Pt. 1. Proo. Rhodesia SoL 
Assn. M (1924-1925): 13, pt. 11, Bulawayo, 1925. 




! Fi(. 1,—iSAanteia fordbaans. Upper portion of plant flowering in greenhouee of 
U. S. Dept. Agr., April, 1029. Grown from aeed eoUeoted by Dr. Shanti at Kafue, 
Nortbam RhodMia. For. PI. Introd. No. 49690. (Nat. eiie.) 
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Fig 2 —HhatUna garckeana Upper portion of pUnt growing in greenhouae of U H 
Dept Agr Oct 1927 from aeed collected by Dr Shanti at Kafue Nortbem Rhodesia 
For PI Introd No 49890 A Mature fruit collected by Dr Sbants at Kafue Deo 
A 1919 lor PI Introd No 49690 U S Nat Herb No 1286 730 B Mature fruit 
collected by J Burtt Davy at Zunba 1919 For PI Introd No 4S4A1 (All nat sue ) 
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(December 28). 1 am alwa^ rooting it up. With regard to your question 
as to the fruit being edible: The inner layers of the pericarp become glutinous 
endosing the seeds. The natives peel off the rind and suck this part, spitting 
out the seeds. It induces a great flow of saliva, hence the Dutch name "snot 
apple,’ from the verb moUeren to snivel. Later the layers dry up and the fruit 
dehisces by five valves. The fruit to eat must be gathered when it is green 
and juicy. Europeans don’t eat it, except childi^. Another interesting 
thing about this shrub is that it harbours the so-called cotton stainer, a red 
and black beetle (Dyadercua), so, as we are just beginning to cultivate cotton 
in Southern Rhodesia, we think wo should destroy the dirub ” 

The mucilaginous property of the inner layers of the pericarp men¬ 
tioned by Miss Steedman was observed by the writer when examining 
the dried capsule. One of the five valves was soaked for a few hours 
in a large test tube in about five cubic centimeters of water. The muci¬ 
lage thus extracted formed so stiff a gelle that it could not be poured 
out of the tube. A valve from a capsule of ordinary cotton subjected 
to the same conditions yielded only a slight amount of mucilage. 

Several authors have at various times placed in the genus Theapeaia 
five or six quite different species of tropical trees or shrubs having 
as a common characteristic an involucre composed of from 3 to 12 
narrow bracts, adnate to the base of the calyx, which are dropped be¬ 
fore the opening of the flower. A careful examination of the gross 
morphology of all of these included species develops differences far 
more fxmdamental than their agreement as to the form of involucre, 
so that the reference of several of them to other genera is regarded by 
the writer as justifiable. The Rhodesian shrub described above is one 
of these and it is further believed that it represents a new genus which 
the writer takes pleasure in naming in honor of Dr. Homer L. Shantz, 
who first brought it to his attention. 

ShantzU Lowton, gen nov. 

Shrubs or small trees, 2 to 6 meters high, woody throughout. lA'aves petio- 
late, cordate, entire or lobed, palmately veined, with a slit-like nectary on the 
mid-vein below. Flowers usually single in the axils of the uppermost leaves: 
borne on short fruiting branches usually formed of but one intemode and 
sometimes bearing a le^. Peduncle bearing at its base 2 subulate, deciduous 
bracts. Involucre formed of 9 to 11 linear caducous bracts. Calyx cupuli- 
form, entire, or with 1 to 5 minute teeth. Ovary 4- to 6-celled with 2 or more 
ovules in each cell. Capsule ovoid or obovoid, ligneous, opening tardily, the 
valves containing much mucilage and sugar. S^s obovoid, angled on the 
ventral side, rounded on the dorsal, densely covered with short reddish-brown 
tomentum. Cotyledons punctate with brown dots. Species two or three; 
Southwest Africa. 

Type: Theapeaia garckeana Ferd. Hoffmaim. Two specimens in the U. S. 
National Herbarium represent the genus: Sheet no. 1,235,735, a specimen 
grown in a greenhouse on the grounds of the Department of Agriculture in 
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Washington, from aeed collected by J. Burtt Davy, no. 189, Foreign Seed and 
Plant Introduction no. 48462; sn^t no. 1,236,736, collected by Cr. H. L. 
Shuitz, no. 326, at Kafue, Northern Bhodeaia, Foreign Seed and Plant In¬ 
troduction no. 49590. 

SharUtia may be diatinguiahed from Thespetia by (a) its regularly dehisc¬ 
ing capsule, with thick woody valvM containin|^ sugar and a great quantity of 
mucilage; and (b) the involucral bracts numbering 9-11 instead of from 3-6. 

ETHNOLOGY .—The melodic formoHon of Indian aonga.'^ Fbamcbs 
Densmobe. Bureau of American Etlmology. 

The study of Indian music must be done with little cooperation on 
the part of the Indian beyond his willingness to sing into the horn of a 
phonograph. If an old song is under consideration he will say that it 
was received in a dream—^perhaps by his grandfather. If one asks how 
his grandfather prepared himself to receive the song, the Indian replies, 
"By going without food, and going away by. himself for several days." 
One may ask, "Did you ever see your grandfather?" The reply will 
probably be, "I do not mean my father’s father. I mean a man who 
lived very long ago. • Maybe my father’s grandfather.” The next 
question might be, "Where did you learn that song?" The Indian 
might reply, "From my father. That song is handed down in my 
family." The foregoing would be a typical conversation except that 
its facts are too familiar for such detailed inquiry. Many songs are 
also obtained from old men who themselves have received them in 
fasting dreams. 

The first student of Indian music was Theodor Baker who wrote 
that "The Indians say that the songs connected with religious con¬ 
cepts were of supernatural origin and that the newer songs are only 
imitations of these songs."* The Indians had nothing corresponding 
to our popular music and it appears that practically all the old songs 
were received in dreams. This was the observation of Mms Alice C. 
Fletcher and is that of the present writer. 

It is scarcely necessary to state that the fasting dream (or trance) 
was the means by which the old Indians believed that they received 
enlightenment on all important subjects. In a dream the medicine 
man accompanying a war party received knowledge of the enemy’s 
location, or a doctor learned w^t ailed his patient, or a man located 
lost articles. If the dream promised power to accomplish some diflBi- 
cult tmdertaking there came to the mind of the dreamer a song which 

> Rsoeived November 23, 1227. 

' BAKin, Theodok. Ubtrder MunkdernordamerikanuchtnWildm. Leipiig. 18S2. 
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he waa told to sing in order to obtain the promised power. It is apart 
from the purpose of this article to discuss the stimulus to the brain 
produced by lack of food, and the interesting element of rhythm pre¬ 
sented by the resultant song. The data are sufficient to show the futil¬ 
ity of searching in such material for a conscious, preconceived tonal 
system. There is a wide gulf between a belief in a dream and the 
knowledge of the monochord and its mathematical divisions which 
formed the basis of the musical system of the Greeks. 

Turning from the realm of inspiration we seek information concern¬ 
ing the actual composition of son^. For example, the Indians say 
that a returning war party composed a song concerning its victory, 
composing the song in one of its camps and singing it in the victory 
dance that followed its return. If there were a “professional musi¬ 
cian” or some person corresponding to a ballad-singer in the war party 
we should find that the composing of the song was entrusted to him. 
Instead, I am informed that “the warriors made up the song,” indicat¬ 
ing that several men collaborated in producing the melody. A song 
was recorded among the Sioux that was the work of several men in co¬ 
operation. The song differed from the older songs in a lack of unity and 
coherence. It contained too many peculiarities. The same quality 
characterised a Winnebago song said to have been composed in the 
same manner. A song was never changed after being approved by 
the group composing it, but no trace of a system in their compositiDn 
has been found. 

In some tribes it appears that a steady physical motion was con¬ 
sidered an aid to musical composition. Thus two women at Neah 
Bay, Washington, said that wW they were young girls they com¬ 
posed songs together when sitting in a swing, and that a young lx>y was 
accustomed to swing them while they “made up songs.” They said 
that they “thought of something pleasant, were swung to and fro, 
and pretty soon they could sing about what they were thinking.” 
An Indian of British Columbia said that songs “came to him” as he 
walked, and the Indians living on the west coast of British Columbia 
are accustomed to go out in a “gasoline boat” when they wish to com¬ 
pose songs, remaining in the boats until the song is finished. None of 
these procedmes suggests a definite system governing the form of musi¬ 
cal compositions, nor a technical training as preparation for the work 
of producing songs. If these are lacking, are we not confronted by 
the sense of pleasure as a determining factor in the selection of tones? 

It is the purpose of the present article to show, by accumulated 
data, that the tones which give pleasure (or ^tisfaction) to the Indians 
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bear a relation to the natural laws of sound. It will be shown that the 
upper partials of a fundamental constitute the frameworic of many 
Indian melodies. Whether the Indians received this suggestion from 
soimds in nature, from the sound of the wooden flute, or from very 
early contact with the white race must remain a matter of conjecture. 
The writer has been informed of a statement that “In 1640 or near that 
date, the missionaries to the Indians found that they took very kindly 
to the hymns and other songs of the white man and were often heard 
singing them.” This was mentioned “in contrast with the Japanese of 
about 1850, the Egyptians and Syrians, all of whom when visiting Eng¬ 
land were much bored with European music.” It is known that music 
travels far among primitive folk and we cannot, at this time, deter¬ 
mine to what extent the songs of the Atlantic seaboard were carried to 
the middle west, but, in the writer’s observation, the upper partial tones 
of a fundamental are more in evidence among the songs of Indians 
belonging to Algonquian and Siouan stocks than among the Indians of 
the Mexican border and the Northwest Coast. It is scarcely possible 
to trace the antiquity of a song more than 150 or 200 years, which does 
not bridge the distance to the first contact between the Indians and 
members of the white rsMse. 

The permanence of a melody is proven by repeated renditions by the 
same or other singers. If a song is repeat^ i^ter the lapse of days or 
months it will be found, on comparing the phonograph records, that 
the tempo and pitch as well as the note-values are identical, providing 
the records are mode by a competent singer. The repetition is made 
with the accuracy that depends upon memory without the aid of any 
notation. It is the writer’s custom to record several consecutive 
renditions of a song, the phonograph cylinder sometimes containing 8 
or 10 renditions, these being uniform in every respect. The rhythmic 
accuracy is like that of a metronome except in songs where a rubato 
is employed, as in some of the songs for treating the sick. The melodic 
accuracy is naturally that of a human voice, not a mechanism, and, if 
recorded by a tonodeik or similar apparatus, would not show the 
accuracy of a cultivated voice nor of an instrument. We must allow 
the Indian the same latitude in “keeping the key” that we allow a 
member of our own race, and even more. If we do not attribute the 
slight variations in pitch to his peculiar manner of singing, combined 
with the human quality of the material under observation, we must 
assume that he has an ability to produce and consciously repeat minute 
gradations of pitch, his ability far surpassing that of our own singers. 
Such gradatioiM of pitch used intentionally and for ^ect by vie* 
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linists but not by our singers. There is no doubt, as indicated, that the 
Indian produces tones distant from one another less than the interval 
of a semitone but his manner of tone production is entirely different 
from ours and the tone may often be described as unfocused. It should 
be clearly understood that the piano scale is used as standard of 
measurement by the present writer because the deviations from that 
scale are not given by the Indians with a consistency and smeness 
that justifies the use of a more finely graded standard. It would 
scarcely be possible to show, by any system of notation, the gradations 
of pitch that occur in the singing of many Indians during a period of 
an hour, and it would be even more impossible to study the music of a 
tribe or group of tribes by such a method. Individuals differ, the 
singing of some persons being more steady in tone and easier to trans¬ 
cribe in ordinary notation than the singing of others. 

The student of Indian music must learn to detect the kenial or center 
of gravity in the tone produced by the Indian. In my observation, 
the Indian usually sings the tones corresponding to the octave, twelfth 
and fifth of the piano scale with an accuracy that would be considered 
acceptable in a singer of our ovrn race. Other musicians listening to 
records of Indian songs have corroborated this statement. Generally 
speaking the intonation on the fourth and seventh above the keynote 
are the most uncertain, but th^ are the tones that occur with least 
frequency in Indian songs. The major third is usually given with 
reasonable accuracy but the interval transcribed as a minor third is 
more often a distinct non-major third than a minor third according to 
the piano scale. The accuracy of intonation varies from the overtones 
of a fundamental, already indicated as reasonably correct, to tones 
which are exceedingly difficult to determine and transcribe. If a tone 
is persistently sung less than a quarter tone above the pitch of a tone 
in the piano scale it is the writer’s custom to place a plus sign above the 
note in the transcription. A tone persistently sung less than a quarter 
tone below the piano pitch is indicated by a minus sign below the note. 
These are the only deviations from ordinary musical notation used by 
the writer, the purpose being to show the characteristics of Indian 
songs in a simple manner, thus making it possible to analyse a large 
amount of material. 

Mention should here be made of the Indian’s ability to keep the in¬ 
tonation on the octave when it occurs as the boundary of a melody as 
well as when it is a direct progression. Many Indian songs have a 
compass of 8 tones and the singer may vary the accuracy of the inter¬ 
vals within that octave, but the highest and lowest tones of his song 
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will be an octave apart. The same feeling for a true octave appears 
in songs of larger compass, and is the more interesting as the lowest tone 
of the octave frequently does not appear until the close of the song. 

In all considerations of Indian music it should be borne in mind that 
our conclusions are based upon the evidence of a recording apparatus 
that is adapted to held work and is used under varied conditions. We 
have not a laboratory apparatus nor ideal working conditions but we 
have reliable old-time Indians, working under circumstances that place 
them at their ease. Whatever peculiarities appear in the record are 
natural to the Indians, who are conscientiously trying to sing their 
old songs correctly in order that they may be pr^rved for posterity. 
The same Indians, if taken to a city where a more elaborate mecha¬ 
nism were available, might be less able to concentrate upon their sing¬ 
ing and thus give less reliable material. In a majority (rf her work the 
writer has used a Columbia graphophone, with specially constructed 
recorders. This is manipulated as quietly as possible, every effort 
being used to keep the Indians in an easy, happy frame of mind. The 
work is done chiefly with men between the ages of 55 and 80. 

In some Indian songs the key is established (to use the musical 
phraseology) while in a lesser number of songs the relation of the tones 
to a keynote is less in evidence, or altogether absent. The descriptive 
analyses that follow such songs contain a statement that the signa¬ 
ture indicates the pitch of certain tones but does not imply the exist¬ 
ence of a key, in the muucian’s use of that term. The signature is a 
simpler manner of indicating the pitch than the use of sharps and flats, 
scattered throughout the melody. 

The question may be asked whether the selection of a keynote is not 
a matter of education and therefore not germane to Indian songs. 
It has been shown that the Indian apparently has no musical system, 
and the designation of keynotes in his songs should not be understood 
as implying that he has such a system. We are accustomed to keynotes 
and a melody is more readily understood if we refer its tones to one 
basic tone. Moreover, the use of a fundamental and its upper par- 
tials as the framework of an Indian melody seems to justify the desig¬ 
nation of the fundamental as the keynote. In songs without such a 
framework the keynote is inferred from the tonal material, the final 
tone of the song, except in a very small number of instances, being the 
tone which we would consider the keynote in a melody of our own race, 
or dse its third or fifth. Thus if a song contains the tones D, £, F 
sharp, G, B and C idiarp, with D and F sharp as prominent accented 
tones and D as the final tone we seem justified in giving the transorip- 
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Uxm tile flignature of the key of D and analysing the song in that key. 
It will be observed that in the tone-material cited the fifth is absent; 
the same course would be followed if the seventh were omitted, pro¬ 
vided the sequence of tonra suggested D rather than G as keynote. 
In a typicsd melody having the upper partials of D as its framework the 
principal accented tones would be D, F sharp and A, but, in many 
melodies, these tones appear only at the opening or at the close, the 
remainder of the melody being in a free form. 

Only 6 per cent of the Indian songs collectively analyzed (987 in 
number) contain all the tones of the diatonic major or minor scale. 
The five-toned scales (described below) constitute 32 per cent while the 
remainder of the songs contain from 3 to 7 tones in a wide variety of 
groups. Next to the largest group is that of songs containing only 
the tones of the major triad (fundamental and its simplest overtones) 
this group constituting 14 percent of the total nxunber. i;tongs con¬ 
taining four tones are classified os based on a major or minor triad 
with one additional tone. Songs that contain five tones (apart from 
the accepted five-toned scales) or six tones are classified as lacking 
certain tones of the complete octave. The largest of these groups are 
those in which the seventh is lacking, these groups constituting 18 
percent of the total. The percent^ of songs containing six tones of 
the octave is not large enough, in the writer’s opinion, to justify the use 
of the term ^'six-toned scale.” In the matter of five-toned scales, the 
writer has adopted the designation used by Helmholtz, giving no con¬ 
sideration to songs omitting tones other than the fourth and seventh of 
the major diatonic octave. This is the familiar series of tones repre¬ 
sented by the black keys of a piano. In the designation by Helmlioltz, 
the first five-toned scale (if thus played on a piano) had C sharp as its 
keynote, the second and fourth have D sharp and F sharp respectively, 
the third has G sharp and the fifth has A sharp as its keynote. The 
second five-toned scale, commonly called the minor pentatonic, oc¬ 
curs in 10 percent of the group already cited, while the fourth five- 
toned scale, commonly called the major pentatonic, appears as the 
basis of 20 percent of this group. The first five-tonMi scale forms the 
tone-material of 1 percent, and the fifth five-toned scale appears 
in only 2 of the 987 songs thus analysed. The keynote, in these os in 
the diatonic major and minor keys, is determined by the ton^ and their 
sequence, the keynote being that which would be so designated if the 
melody had originated in our own race. 

The songs comprised in the foregoing analyses are those of the 
following tribes: Chippewa, Sioux, Ute, Mandan, Hidatsa and Fapago. 
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The songs of the Pawnee, Yuma-, Cocopa, Yaqui, Makah, Menominee 
and Winnebago, as well as son^ of the Indians of British Columbia 
and Vancouver Island, and songs of the Tule Indians of Panama, are 
not included as yet in the large total, but each song has been analysed. 
In some instances the study of the tribe has not been completed and 
the material is not considered ''closed” until this has been done. The 
Pawnee, Menominee and (probably) the Winnebago will be found 
similar in characteristics to the first five of the tribes in the collective 
analysis but interesting differences appear in the songs of the tribes 
living on the Mexican border and on the Northwest Coast. For 
example, a structure that seems peculiar to the Makah is small in com¬ 
pass, usually consisting of fom* tones with either the second or third of 
the compass as the most prominent and final tone. A comparison of 
the music of the several tribes is too la^ a subject for present considera¬ 
tion. About 1700 songs have been recorded, transcribed and analysed 
during the writer’s study of Indian music for the Bureau of American 
Ethnology, covering a period of more than twenty years. Almost two 
hundred songs are awaiting transcription, and the large number of 
songs heard but not recorded has afforded valuable material for com¬ 
parison. 

In the method of analysis, already mentioned, the songs are classified 
under the following headings: (1) Tonality, determined by the dis¬ 
tance of the third and sixth above the keynote, (2) Relation of the first 
tone to the keynote, (3) Relation of the last tone to the keynote, (4) 
Relation of the final tone to the compass of the song, (5) Number of 
tones (scale-degrees) comprised in song, (6) Tone material, (7) Acci¬ 
dentals, (8) Structure, melodic or harmonic, (9) First progression, up¬ 
ward or downward, (10) Total number of progressions, (11) Intervals 
in downward progression, and (12) Intervals in upward progression. 
This is followed by a similar tabulation of rhythmic characteristics. 
These bases of classification were devised for convenience. Consist¬ 
ently and steadily used they obviate all ‘‘tests by the ear,” which lead 
to dangerous generalizations. They are a system of measurement in 
order that collective results can be determined. Nothing is claimed 
for them beyond the foregoing statements. In the songs of the Mexican 
border and the Northwest Coast there are a considerable number of 
songs now classified as "irr^ular.” They are repeated accurately, by 
reliable singers, but they do not conform to the above system. Some of 
these contidn a majority of the tones of the diatonic octave but do not 
end on the first, third, fifth or octave. Others are entirdy free in 
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inelodio form. Further study of this group may produce interesting 
results but at present there is no attempt to explain them. 

It is often said that “Indian songs have a minor sound,” but the col¬ 
lective table of 987 songs shows 53 percent having a major and 42 per¬ 
cent having a minor tonality, a majority of the remainder b^g 
“irregular,” or lacking the third above the keynote, while 5 songs have 
two sections, one being major and the other being minor in tonality. 
In this table, 20 percent begin on the octave above the keynote, 10 
percent on the twelfth, 30 percent on the fifth, and 10 percent on the 
keynote. The songs ending on the keynote comprise 54 percent, on 
the fifth 33 percent, and on the third 10 percent, showing the feeling 
for the upper partials already mentioned. 

The impression of a “minor quality” in Indian songs may be ex¬ 
plained by the frequency of the minor third which constitutes 30 
percent of the descending intervals and 25 per cent of the ascending 
intervals in the total of 987 songs. The only interval exceeding this in 
frequency is the whole tone which, with a semitone, often comprises a 
minor third with a “passing tone.” The total number of intervals in 
these songs is 26,777 and the average size of an interval is 3.08 semi¬ 
tones. As a minor third contains 3 semitones it w ill be seen that the 
average size of an interval is approximately a minor third. The dif¬ 
ference between the tribes is very slight in this respect. 

There is a general impression that Indian songs are descending in 
trend. 'Phis is shown by the fact that 60 percent of the 26,777 inter¬ 
vals in the songs under collective analysis are descending intervals. 
Sixty-one percent of the songs begin with a downward progression, and 
in 74 percent of the songs the last tone is the lowest tone of the com¬ 
pass. It is particularly interesting to note this descending trend since 
the tone material of Indian songs has been shown to be so closely con¬ 
nected with the ascending harmonic series. Occasionally an Inditui 
sings the fundamental tone of this series softly before beginning to 
record his song, 4s though “getting his balance," but this does not occur 
with sufficient frequency to be considered important. 

Mention should be made of the large number of songs that a good 
Indian singer has at his command. The writer has recorded more 
than eighty from some individuals and been assured that a good singer 
has several himdred songs held in his memory'. In many ceremonies 
the insistence upon acciu'acy is so strict that a singer who makes a 
mistake in a song must pay a heavy fine and begin the song over again. 
Songs are learned by Indians visiting another tribe and accredited to 
that tribe when used. It is also customary to credit a song to its origin 
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within the tribe. Thus the songs belonging to a medicine man tong 
dead are said to have been hie property, and the songs in honor of 
warriors are k^t by generations that have forgotten his deeds of valor. 

The recording apparatus of the phonograph or dictaphone has made 
possible the preservation of Indian songs, but the opportunity for that 
work is rapidly passing away. The old songs are remembered correctly, 
with the information pertaining to them, by only the old men. It is 
posable to obtain old songs from men in middle life but they often do 
not know the meaning of the words and are uncertain of the iniormation 
regarding the songs, beyond the fact that the songs belonged to the 
previous generation. In some instances I have recorded a song from 
an old man on one reservation and a middle-aged man on anothw 
reservation and found that the latter had smoothed out ^ interesting 
irr^ularities in the rhythm. The young Indians, now ^^vemment 
Schools, have little interest in the old songs except as th^ Occasionally 
learn an old melody in order to adapt it for use in a s^ool band or 
orchestra. There m^I be no trace of the songs in imperishable stone for 
future archeologists to decipher. The songs given to human bangs by 
the spirits of the night, the morning star, the dwarfs of the mountains, 
the birds of the air and the animals of the plain—these will have gone 
forever. The Indian of the present day does not hear these voices. 
He can only say, “My grandfather received this song in a dream.” 

SCIENTIFIC NOTES AND NEWS 

At the celebration in honor of the Centenary of Maroelin Berthelot held 
in Paris on October 24, and several days following, the Washington Academy 
of Saenoes was represented by Dr. W. E TihDAiiB of the International 
Education Board, who on behalf of the Academy presented an addreu 
at a formal meeting presmed over by Monsieur Doumerguo, Ihesident of 
the French Hepubhe. 

On the occasion of his seventieth birthd^, August 13, 1927, in recogni¬ 
tion of his forty years of research work in Tropical America, the honorary 
degree of Doctor of Natural Sciences was conferred upon H. ftiTiEB by the 
University of Lausanne, Switzerland, “to distinguish the merits <h his 
work concerning the natural history of Canton de Vaud (Switzerland) and 
Latin Amenea and to acknowledge his efforts m the promotion of colonial 
agrioulture.” 
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BOTANY.— TwUm new American Asteraceae.^ S. F. Blake, Bureau 
of Plant Industry. 

This paper contains descriptions of twelve new qsedes of American 
Asteraceae which have been found in the course of identification of 
material of that family recently recdved at the United States National 
Museum and among specimens lent for study by the curators of the 
Kew Herbarium, the British Museum of Natuml History, and the 
Museum d’Histoire Natiuelle, Paris. A few new names and transfers 
are also included. 

Brlgenm porter! Blake, nom. nov. 

Erigermglanduloaum Porter in Porter & C!oulter, Bsm. FI. Colo. 60. 1874. 

Not E. glanduloaum Walt. FI. Carol. 205. 178^ nor Poir. Enoyol. 8: 

487. 1808, nor Hegetsobw. FI. Schweia 840. 1840. 

The name Ertgeron glandulosus Porter, in common nse for a plant of 
Colorado and Wyoming, ia not available for this spraee owing to the previous 
use of the same spe^o name Iw Walter, Poiret, and Hemtsohweiler. 
Walter’s name, omitted from the Index Kewensis and not rnerred to in 
Gra:^8 Synoi)tioal Flo^ seems from description to refer to Chrympais 
mariana. Poiret described under the some name the plant now known as 
Chnaopeit gixminifoUa (Miohx.) Ell., citing Miohaux’s name (Jnula tframni- 
folia) and Walter’s as e^onyms, the latter with doubt. Hegetsohweiler’s 
homonym ia retained by Sohina and Thellung for a species of Ertgeron of 
the Swiss Alps. The lut name was omitted from the original volumes of 
the Index Eewenos, but is included in the fifth supplement, where its date 
is wrongly given as 1839. 

Rtnnfordia guatemalensis (Coulter) Blake. 

Tetragonolhoca guatemaleneu Coulter, Bot. Gax. 16 : 99. 1891. 

Bt^ordia verapazenna Blake, Contr. U. 8. Nat. Herb. 22 : 609. 1924. 

The type m Tetragonotkeca guaUtnalenna Coulter (J. D. Smith 1592, 
Senahli, Dept. Alts Verapas, Guatemala), recently given by Capt. John 

> SaMlved Novenber 28,1927. 
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Donnell Smith to the U. S. National Herbarium, is the same spec^ as 
Run^ordia verapaxensU Blake, described from the Finoa Sepaouit^ in the 
same Department. The lower leav^ have deltoid, m^branous blades, 
about 18 by 18 cm., acuminate, cordate at base, hastately about 2*toothed 
on the basd lobes with short, acuminate teeth 1-1.5 cm. long, and with 1 
or 2 small deltoid teeth on oadi side above the base; the petioles are lQ-11 
cm. long, narrowly cuneate-wmged to base. 

AqtiUa quinquenervis Blake, sp. nov. 

Shrub; branches densely strigose; leaves lance-ovate or oblonp-ovate, 
large, long-acuminate, rounded at base, obscurely serrulate, 5-plmerved, 
strigose or antroiso-hiraute on both sides, on naked petioles; heads medium¬ 
sized, in a terminal cyme of 3, radiate, yellow; involucre 6-8 mm. high, 
slightly graduate, the outer phyllaries obovate, strigose and ciliate, the loose 
ovate acutish herbaceous tips about equaling the indurate base; rays short, 
little exceeding the involucre; pappus without awns. 

“White-wooded shrub, the branimes thin, up to 5 m. long,” striatulate, 
about 3.5 mm. thick, strigose with tuberoulate-based hain; intemodes 
3.5-6 cm. long; leaves opposite; petioles slender, tuborculate^^v^pse, sulcate 
above, 7-15 mm long; blades 10.5-18 cm. long, 3-6 cm. wide, serrulate 
(teeth short, callous. 4-8 mm. apart), papery, above dun- gre^, even^ 
and somewhat harsnly tuberculate-strigose or antrorse-hirsute. beneath 
scarcely lighter green, antrorse-hirsute on veins and surface witn scarcely 
tubero^ate-based hairs, quintuplinerved, the two pairs of lateral veins 
arising within 1.5 cm. above base of blade, the principal veins prominulous 
on both sides, not obviously reticulate; heeds (rather young) about 1.4 cm. 
wide, in a terminal 3-head^ cyme and solitary in the uppermost axils, on 
slender strigose peduncles 2-4 cm. long; disk 8 ^ nun. high, 7-0 mm. thick; 
involucre campwulate-subglobose, mm. high, 3-4^riate, the phyl¬ 
laries rather few, the 2-3 outer series obovate to oval-obovatc, 3-5 mm. 
wide, below indurate, strigose, and ciliate, the equal or longer herbaceous 
tips loosely spreading, obscurely callous-tipped, strigose and strigilloBe on 
both sides, the inner phyllaries scarcely longer, with essentially glabrous or 
obscurely strigillose, short-dliate, ampliate, submembranous tips; rays 
about 8 , yellow, neutral, the lamina about 5.5 mm. long; disk corollas 
puberulous on t^th, otherwise glabrous, 5.2 mm. long (tube 1.5 mm., throat 
3 ram., teeth 0.7 mm.); pales obtusely acuminate, about 8 mm. long, keeled, 
ciliolate on keel and margin, otherwise glabrous; disk achenos (ipimature) 
neariy linear, 6.5 ram. long, densely pilose above, glabrous toward base; 
pappus a crown of lacerate, ciliate, connate squamallac about 0.6 mm. long 
and 2 trigonous, ciliate teeth about 1 mm. long. 

C!oloubia: In bushes, Rio Palace, highlands of Popay&n, alt. 1500- 
1800 m., February, Lehmann (type in Kew Herb.; photog. and fragm., 
U. 8. Nat. Herb.). 

Allied to A. nigropunctata Blake and A. retroflexa Blake, but distinguished 
from both by characters of loaves and involucre. 

Simsia grayii Sch. Bip., sp. nov. 

Stem densely spreading-hispidulous and sparsely spreadingnsetose; leaves 
opposite, triaiigular-ovate, hastate-lobed, finely hispidulous and sparsely 
setose, the petioles wing^ throu^out, connate at base into fouaceous 
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diska; heads nMliate, yellow, the disk turning purple; involucre S'-i-eeriate, 
fltronidy graduate, 7 mm. high; achenea 4 mm. long, 2-awned. 

Herb; stem slender, oppositely branched above with divergent or wide- 
spreading branches; intemodes 10.5-13 cm. long; petioles 2-3 cm. long, 
narrowly or broadly winged to base and there ^ated and connate into 
foliaceous disks 7-12 ram. wide; blades triangular-ovate, 6-8.5 cm. long, 
3-5 cm. wide, acuminate, at base subtruncate and then shortly cuneate 
into the petiole, hastately lobed (lobes short, broadly triangular, obtusish), 
crenate-eerrate except at base and apex with short callous-apiculate teeth, 
rather thin, above densely and harshly hispidulous and sptwsdy setose, 
beneath somewhat paler, densely and finely sprcading-bispidulous, setose 
along the chief veins, timlincrv^ at base and pronnnulous-reticulatc be¬ 
neath; leaves of the inflorescence smaller, not hastate, often alternate, 
mostly lanceolate, thoir short petioles inarginod and at base auriculate but 
not connate; heads about 12 mm. wide, in cymes of 2-5 at tips of stem and 
branches, on very slender naked pedicels 2 cm. long or less; disk campanulate, 
8-10 mm. high, 8 mm. thick; phylloncs lance-tnangular (0 5-1 3 mm. wide), 
acuminate, with short loose subberbaceous tips, densely and finely his¬ 
pidulous, tuberoulate-sotulose at tip, the outer very sparsely setose chiefly 
along midline, the inner about 5-nerved; rays 8, yellow, the lamina elliptic, 
4.5 mm. long; disk corollas yellow turning purple, stipitate-glandular on 
tube, finely hispidulous on throat and teeth, 7 mm. long at maturity (tube 
1.3 mm,, throat cylindric, 4.7 mm, teeth ovate, 1 mm.); pales acute or 
acuminate, hispidulous, at apex short-hispid, 7-8 mm. long, achones oval, 
blackish, erect-pilose, cihate, 4 mm. long, 2.5 imn. wide; awns 2, subequal, 
hispidulous, 2.3 mm. long. 

Mexico: Topinspa, Oaxaca, Oct 1842, Ltebmann 560 (herb. Sch. Dip.; 
photog. and frai(pn., U. S. Nat. Herb.). Province of Oaxaca, lAfhmann 561 
(type in herb, ^h Dip ; photog. and fragm , U. S. Nat Herb) Province 
of Oaxaca, Buchinger 497 (herb. Sch. Dip). 

Related to Stmsta selosa Blake, of Sonora, B. tennis (Fcmald) Blake, of 
Guerrero, and S. hdxoayi Blake, of Guatemala; distinguished by its ooin- 
bmation of sparsely setose stem, hastately 3-lobed loaves, these short- 
pubesoent beneath and with petioles margined to base, and small heads. 
The specimen collected by Buohinger, labeled by Schulti m 18.52 as a new 
species under a dilfercnt name, was placed in the same cover in the Sohultx 
herbarium with Lubmann 560 and 561, which he named Simsm grayti in 
1854. 

Zezmenia mffidae Blake, sp nov. 

Suffrutescent, ternatcly branched, stngoee and strigillosc throughout, 
leaves ovate, short-petiolra, acuminate, rounded at base, serrate, 5-plincrved, 
the blades anout 8 cm. long; hemis radiate, medium-sued, mostly m terminal 
cymes of .5-9, on pedicels usually 3-5 cm. long; involucre strongly graduate, 
about 8 mm. high, appressed, the phyllanes suborbicular-ovate to oblong- 
oval, the outer shortly callous-pointi, the inner rounded; achencs very 
narrowly wing-margined; pappus of 2 awns equaling the achenc and a crown 
of basaUy connate squamellae 1.5 mm. long or loss. 

Plant 2 m. high; stem subterete, striate, gray-brown, about 4 mm. thick, 
rather densely strigose and strigilloso with sli^tly tuberculatc-based hairs; 
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internodee 8-12 cm. lo^; leaves opposite; petidea oaked, densely strigose, 
strigillose, and hispid-dhate, 3-6 mm. long; blades 6-9 om. long, 3-4.3 cm. 
wide, broadly rounded or suboordate at baM, serrate (teeth acutely calloua- 
tipp<^, about 0.5 mm. hi|;h. 3-7 mm. apart), pergamentaceous, above more 
or less shining green, strigillose on surface with scarcely tuberoulato-based 
hairs, strigose dong the veins, beneath duller oeen, strigillose on surface 
and veinlets, strigose along veins, somewhat bullate above, loosely 
proininulous-retioulate beneath; heads 2 cm. wide, in terminal cymes, and 
solitaiy or in dusters of 2-3 in the upper axils, the slender densely Btrif^ose 
pcdic^ 1.6-7 cm. long; disk campanulato, 1-1.4 cm. high, 7-10 mm. thick; 
involucre about 6-eeriate, 8-0 mm. high, 7-0 mm. thick, the outer phyllaries 
broadly ovate or suborbicular, abrupt and acutely oallous-pomtea, densely 
strigose, strigillose, and short-oiliate, with indurate base or lower margin 
and greenish apex, about 4.5 mm. long, 3-4 mm. wide, the middle ones 
similar but longer and broader, the inner oblong-oval, 4.5-5 mm. wide, 
strigillose, with short-ciliate, erose, broadly round^, submembranous tips; 
ra^ 13, pistillate, golden-yellow, glabrous, the tube 3 mm. lon^ the lamma 
elliptic, 9 nun. long, 3 mm. wide, about 11-nerved, tridenticulate; disk 
flowers about 63, their corollas golden yellow, much exserted at maturity, 
(dabrous outside, 6.5-8 mm. long (tube 2-2.7 mm., throat slendei^funnel- 
fomt, 4-4.5 mm., teeth ovate, papillose-margined inside, 0.8 mm. long); 
receptacle flattish; pales narrow, 8 mm. long, carinate, hispidulous-dliolate 
on keel and toward apex, tridentate, the middle tooth obtuse, about 2 mm. 
long, flattish, the lateral ones short; ray achenes trigonous, S-aristate (inner 
awn lon^t, about 2.6 mm. long), narrowly 3-marginate-winged, otherwise 
essentially similar to disk achenes; duk achenes narrowly oborato, stroi^y 
compress^, very narrowly wing-margined, 4.5 mm. long, Ui mm. wide, 
blaclash, obscurely strigillose at apex, spinuloeo-oiliolate on wmgs, the wings 
adnate at base to the 2 awns, these imequal, spinulose, 3.5-4.5 mm. long, 
connected at base by a crown of basally connate squamellae 0.5-1.5 mm 
long. 

Mexico: In woods, Palapar Redondo, Tuxpan, Jalisco, alt. 20 m., 5 
Nov. 1926, Ynes Mexia 1049 (type no. 1,317, 609, U. S. Nat. Herb.). 

Nearest Zexmenia microcephala Hemsl, which has much smaller, feweiv 
flowered heads on pedicels o^y 1-2 cm. long. Described by the collector as 
a large, coarse, erect, showy plant, with the vernacular name “tacote 
ainarillo.” 


Otopappus coidatus Blake, sp. nov. 

Stem and pedicels strigillose; leaves ovate, cordate, slender-petioled, 3- 
nerved from base, repand-dentate, rough on both sides; heads medium- 
sized, solitary at apex of stem and in upper axils on widely spreading pedicels 
about 2.5 om. loiig; outer phyllaries spatulate, with spreading herbaceous 
tips; rays about 32, about 3 ram. long. 

shrub; branch slender, densely oinereous-strigilloee with somewhat tuber- 
oulate-based hairs; leaves opposite throughout; intemodes 5-7 om. long; 
petioles naked, subterete, shallowly suloate above, densely strigillose, 1.5- 
2.7 cm. long; blades ovate, 8.6-11 om. long, 4 5^ cm. wide, acuminate, 
cordate at baw (sinus 1.2 cm. deep or less) or the upper subtrunoate, repand- 
dentate and denticulate with unequal callous teeth essentially throughout 
(teeth 3-5 trun. apart), or tiie uppermost merely denticulate, pergamentaoe- 
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<niB, above deep green, dena^ and harshly antrorse-hispidulous with (dandit- 
lar-tuberoulate-biaed hairs, imptessod-veined ai^d subbullate, beneath lighter 
green, densely antrorse-hi^dulous on all veins and vdnlets, g^and-dotted, 
^nerved from base and densely prominulous-retioulate, the principal vein- 
lets for the most part divermng at a right an^e from their respective veins; 
heads 9, 1.2-1.5 cm. wide, the Tower in the anls of foliage leaves, the imper- 
most subtended by narrowlv lanceolate bracts 2.5 cm. long; diw in npwer 
idmut 9 mm. high, 12 mm. thick; involucre broadly campanulate, 4rn5-Beriate, 
graduate, 6 mm. high, the 2 outermost series phyUemes spatulate, 3-5 
mm. long, 1-1.5 mm. wide, with subindurate base and longer, obtuse, 
spreading, herbaceous tip, 1-ribbed, strigillose; the 2-3 inner series oblong, 
obtuse to acute, erect, with obscurely greenish, densd^ strigUlose center 
and narrow, golden-yellow, subscarious, glabrous margm; ra 3 rB about 32, 
fertile, golden yellow, Bub-2-seriate, spreading, the tube glabrous, 0.5 mm. 
long, the liunina oval, bidentate, pilosulous on nerves of back, 7-nerved, 
3 mm. long, 2 mm. wide; disk corollas numerous, golden yellow, essentially 
^brous outside, barbellate within toward apex of teeth, 3 8 nun. long 
(tube 0.5 mm., throat slender-funnelform, 2.7 mm., teeth ovate, 0.6 mm.), 
pales veiy narrow, keeled, 5.5 mm. long, with firm, acute, yellow, hispidulous- 
oilidate tiix; ray aohenee (submature) tri^nous, 3 mm. long, 3-winged, the 
wings hispidulous-oiliolate, adnate throu^out to the 3 awns, these 0.8-1.4 
mm. long, connected by a crown of connate lacerate squamdlae up to 0.4 
mm. long; disk achenes (submature) compressed, the body narrowly obovatc, 
glabrous, 3 mm. long, 0.8 mm. wide, twinged, the outer wing glabrous, 
narrow, adnate to the hupidulous-ciuolate awn (this 1.7 mm. long), the 
inner wing hispidulous-ciliolate, much broadened above and adnate to the 
awn (this 2 mm. long): squamells united into a lacerate crown 0.6 mm. 
long, adnate below to tne awns. 

Mexico: Achotla, Guerrero, alt. 900 m., Oct. 1926, B. P Reko 5011 
(type no. 1,269,429, U. S. Nat. Herb.). 

Nearest Oiopappua saUuuai Blake, but with much broader, deeply cordate, 
strongly reticulate, conspicuously toothed leaves, fewer and larger heads, 
and much shorter and more numerous rays. 

Oyedaea obovata Blake, sp. nov. 

Stem and branches densely appressed-pubescent; leaves elliptic-ovate or 
ovate, short-petioled, acute, rounded at base, obsciuely serrulate, roughish 
above with subappressed hairs, hirsute beneath, featherveined, about 6 
(m. long; heads medium-eised, short-pedicelled, in close clusters of 3-6 at 
tips of stem and branches; involucre 1-1.2 cm. high, the outer phyllarios 
with indurate base and abruptly broader, suborbicular-ovate, acute, herba¬ 
ceous tip. 

Shrub; branches alternate or opposite; stem stout (3-5 mm. thick), sub- 
terete, striatulate, at length glabresocnt, the branches erectish, subangulate, 
densely and griseously appressed-pubescent or substrigose; intemodes 
1-3.6 cm. long; petioles stout, naked, pubescent like the stem, 5^ mm. long; 
blades 4.5-7 cm. long, 2-^ cm. wide, broadly rounded to ouneatc-rounded at 
base, obscurely serrulate (teeth minute, 2-4 mm. apart} on the slightly 
revolute mar^ subooriaoeous, above deep peen, shining, densely and 
finely tuberoulate, more sparsely (alcmg chief vems densely) antrorse-hirsute, 
beneath evenly and rather densely hirsute on surface and veinlets with 
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spreading antrorse-curved hairs, along the chief veins antrorseJursute with 
stouter haus, pronunulous-jeticulate beneath, the chief lateral veins 7-8 
pairs, a pair about 1-1.6 cm. above base of leaf often more conspicuous 
thaU the others and frequently forked; heads 2.2-3 cm. wide, in dose cymose 
■dusters, usually overtopped by the leaves, the stout pedicels 1-12 mm. 
long, densely pubescent like the stem or the hairs sometimes spreading; disk 
about 1 cm. high and thick; involucre carapanulate, about 5-senate, graduate, 

1- 1.2 om. hi^, the 2 outermost scries of phyllarics obovate or broadly 
spatulate-obovate, with indurate base (1.6-3 mm. wide) and abrupt, sub- 
equal, suborbicular-ovate, thick-herbaceous, erect or rather loose tip (3-5 
mm. wide), subappressed-hirsute, more or less ciliate, and somewhat tubercu- 
late, the middle ones clliptio-oblong or oblong (3-4 mm. wide), with some¬ 
what ampliate, subscanous, broadly rounded tip, less pubescent, the inner¬ 
most sometimes shorter, subglabrous or sordid-glandular, with subscarious 
tip; rays about 10, yellow, neutral, the tube 2 mm. long, the lamina oblong, 

2- dentatc, about 12 mm. long, 4 mm. wide, about l^nerved, puberulous 
on nerves of back; disk corollas numerous, evidently yellow, finely hispidulous 
on teeth, otherwise glabrous, 6.7 mm. long (tube 2 mm., throat sulxwlindrio, 
3 mm., teeth ovate, 0.7 mm); pales narrow, acute, carinate, obscurely 
ciliolate toward apex, 8 mm. long; disk achenes oblong-obovate, 4 mm. 
long, 1.6 mm. wide, compressed, very narrowly 2-winged, sparsely ap- 
pr»i^-pube8cent on sides, short-^iliate; pappus a lacorate-^olate crown 
of squamcllae 0.8 mm. long and 2 sli^tly unequal, slender, hispidulous 
awns 3 mm. long. 

Venezuela: Agua de Obispo, Province of Trujillo, alt. 2136-2440 m., 
July 1843, Linden 14.50 ^pe in herb. Mus. Paris, dupl. m herb. Sch. Bip ; 
photog. and fragm., U. S. Nat Herb.). 

In Schultz’s herbarium this plant was marked as a new species of Leighia 
(■» Yiguiera), under a name which it has not seemed necessary to cite, 
with a note indicating that Schultz suspected it might represent a new 
genus. The specimen in the Pans Herbiwium is marked “Viguieraf" in 
Bentham's hand The plant is definitely an Oyedaea near the Ckilombian 
0. reticidala Blake, but with denser pubescence, somewhat different leaves, 
and very different, highly characteristic phyllaries. 

Verbesina pantoptera Blake, sp. nov. 

Perennial herb, 60 cm. high, simple, 4r-7-headed, hispidulous throughout; 
stem and peduncles very narrowly 4-wingcd throughout; leaves opposite to 
middle of stem, the blades ovate, sometimes hastately Globed with obtuse 
lobes, acute, rounded or abruptly contracted into narrowly cuneate-winged 
petioles, denticulate, rough-pub«Kx;nt on both sides, the blade about 5 om. 
long; involucre obgraduate, loose, herbaceous, 1-1.2 om. high, the phyl¬ 
laries linear or lance-linear; ra 3 rs about 13, lemon-yellow, the lamina about 
1.2 cm. long. 

Rootstock short (ca. 2 om. long); stems apparently few, about 2 mm. 
thick, spreading-hispidulous, the 4 herbaceous wings entire, scarcely 1 mm. 
wide; larger leaves about 5 pairs, subremotc (internodcs 3.5-7 cm. long), 
the blades 6-6 cm. long, 2.^3.8 cm. wide, fiim-papery, dark dull green 
above, paler dull green beneath, above evenly tubcrciuate-hispidulous or 
short-nispid, beneath rather densely hispidulous on veins and v^ets, 
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featherveined or obscurely triplinerved, the veins and voinlets prominulous- 
reticulate beneath, the petioles cuneate-winKed to base, not connate, 1.2- 
2 cm. long, ft-8 mm. wide above, 1.5 mm, wide at base; upper leaves few 
(about 4), mostly alternate, lanceolate to triangular-ovate, 0.8-2 cm. wide, 
acuminate, acutely cuneate at base, unlobcd; peduncles terminal and in 
the upper axils, 1-3-beadcd, 2-0 cm. long, the terminal erne shortest; heads 
2-3 cm. wide, apparently nodding except at maturity; disk 8-10 mm. high; 
involucre about 3-seriatc, obpaduate, the outermost phyUaries linear or 
linear-lanceolate, acute or obtuse, callous-tipped, herbaceous essentially 
throughout, hispidulous or short-hispid on both sides, loose, in age reflexed 
from above the base, 10-12 mm. long, 1 H mm. wide, the second senes 
similar but shorter, ^10 mm. long, the innermost (subtending the rays) 
still shorter, herbaceous above, subindurate below, acuminate; rays neutral, 
“lehion yellow,” sparsely birsutulous on tube and back, the tube 1.5-2.5 
mm. long, the lamina elliptic, 1.1-1.3 cm. long, about 4 mm. wide, 8-9- 
nerved, 2-3-dentioulate; di^ corollaa numerous, “lemon yellow,” hispidulous 
chiefly above the midcQe, 7.5 mm. long (tube 1. mm., throat subeylindrio, 
5.3 mm. long, teeth 1.2 mm.); pales rather narrow, about 7 mm. long, 

a dulous on keel and towai^ tip, tridentate, the lateral teeth short, the 
lie one elongate, nearly equaling body of pale, greenish, with sli^tly 
recurved tip; achenes (submature) broadly and obhquely obovate, 4 mm. 
long, 3 mm. wide including wings (these 0.2-0 3 mm wide), very flat, 1- 
nen^ on each side, glabrous except for the short-ciliate wings, uie wings 
adnate at base to the awns and connected between them by a narrow undu¬ 
late margin; awns 2, subulate, hispidulous, slightly unequal, 1 2-1.5 mm. 
long. 

Mexico; Common in open spaces in woods on lower slope of Cordilleras, 
trail from Tepic to Santiago, State of Nayarit, alt. 1000 m., 15 Sept. 1926, 
Ynes Mexui 632 (type no. 1,317,608, U. S. Nat. Herb.). 

A species of the section Pterophyton, readily distinguished by its narrowly 
winged stems and peduncles, in combination with its comparatively long, 
herbaceous phyllaries The undulate margin connecting the awns suggests 
the alhed genus Zexmenta, but a longitudinal section of the achonc indicates 
that this border is not squamclloid in origin, but is formed by the lateral 
confluence of the substance of the wings between the awns, which are em¬ 
bedded in it, and around the contracted apex of the achene body. In any 
case the neutral rays forbid the reference of the species to Zexmenta. 

Verbssina heterocarpa Blake, sp nov. 

Shrub; stem softly grisoous-pubcrulous with subappressod hairs; leaves of 
main stem alternate, of branches opposite, lanceolate, about 8 cm. long, 
acuminate at each end, short-potioled, serrulate, roughish above, softly 
piseous-pilose-subtomentose and densely dotted with yellow glands beneath; 
heads rather small, several in small terminal panicles, radiate, yellow; in¬ 
volucre 4-5-seriate, the inner phyllaries with acuminate subscuirious tips; 
pales with yellowish erect acuminate scarious tips; ray achenes glabrous, 
their pappus of a single squamclla; disk achenes pubescent, 2-aWned. 

Shrub 2.5 m. hifdi, the branches alternate or opposite, about 3 dm. long; 
main stem subterete, 4 mm. thick, finely appres^-puberulous; branches 
fuscous, densely subappressed-puberulous and with some not longer more or 
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leas spireading hairs and finely gland-dotted, their intemodes usually 2-4.6 
cm. long; petioles naked, unappendaged, imbesoent like the stem, 4^ mm. 
long; bladra 7-8 cm. long, 1.^1.8 cm. wide, serrulate (teeth small, oallous, 
mostly' defiexed, 2-3 mm. iq>art), pergamentaceous, above dull green or 
purpbsh-tinged, densely antrorse-i:^utulous with slightly tuberoulate- 
basM hairs and (^d-dotted, beneath densely piloee-subtomentose 'with 
mostly spreading nairs and gland-dotted, featheireined, the lateral veins 
about 15 pairs, prominulous beneath, the veinleto scaieely prominulous; 
beads about 1 cm. wide, in flattish or convex iMmiolos (about 3^ cm. wide) 
of 16-24 at apex of branches, the bracts lance-linear, mostly 3.5 cm. long or 
kss, the pedicels slender, 5-15mm. long, pubescent like the stem; involucre 
4-6-Beriate, strongly grtMuate, 5-6 mm. m^, the outer 2 series of phyllaries 
ovate, 0.5-1.2 mm. wide, apprcssed, pQosulous and ^and-dotted, sub- 
herbaceous above, with short, aoutisb, purplish, oallous tips, the others 
ovate or lanco-ovate, 1.3-2 mm. wide, wilb subindurate central portion and 
subsoarious, 3 rcllowi 8 h, sharply acuminate, erect tips, usuuly fuscous 
centrally, sparsely piloinilous and dotted with sessile yellow glands; rays 6, 
golden yellow, pistillate, pilose and stipitate-glandular on tube and bam of 
back, toe tube 1.5 mm. long, the lamina oval, emarginate, 6 mm. long, 
4r-4.5 mm. wide; disk flowers 22, their corollas golden yellow, pilose and 
stipitat^andular on tube, sparsely pilose on nerves of thit»t below, papil¬ 
lose on inner surface of teeth, 6 mm. long (tube 1.5 mm., throat subcyliiumo, 
3.5 mm., teeth ovate, 1 mm.); receptacle strongly convex; pales similar to the 
inner idiyllaries in shape and texture, about 7 mm. long, stipitate-glandular 
on back and above on margin and very sparsely pilose on back, with scarious, 
yellowish, sharply acuminate, erect or somewhat incurved tips; ray aohenee 
(very immature) obcompressed or trigonous, glabrous or with a few haits 
at apex, narrowly 2-winged, their pappus of a single squamella 0.3 nun. 
long or less; disk achenes (very immature) compres^, narrowly obovate, 
3 mm. long, very narrowly 2-winged, pilosulous above, densely short-ciliate 
on wings; pwpus awns 2, slender, unequal, hispidulous, 2.5-32 mm. long. 

Mkxico: In opening in oak forest on steep slope. Real Alto, Sierra Madre 
Occidental, Jalisco, alt. 2500 m., 29 Jan. 1927, Fries Mena 1587 (type no. 
1,317,611, U. S. Nat. Herb.). 

A member of the section Saubinetia, allied to V. molinarta Robins. & 
Qreenm. and V. oncophara Robins. & Seaton In the former the larger, 
opposite leaves are canescently subsericoous-tomentose beneath, and the 
involucre and pales are 'very different; in the latter the leaves are larger 
and normally alternate, the petioles are provided at base with deciduous 
corky auricles, the involucre is shorter and simpler, and the much shorter, 
firmer pales bear abrupt short mucros The almost complete absence of 
pappus in the ray flowers of V. heterocarpa is a striking feature not found in 
either of the two related species. 

Verbesina glaucophylla Blake, sp. nov. 

Shrubby, leafy, glabrous throughout except for the obscurely puberulous 
pedicels; leaves chiefly alternate, lanceolate, 9-20 cm. long, acuminate at 
each end, short-potioled, denticulate, green above, glaucous beneath; heads 
discoid, whitish, about 36-flowered, slender-pedioel^, numerous in a te rminal 
concave cymose panicle; involucre 2-2.5 mm. hig^; pales with short re¬ 
curving mucros. 
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Shrub 1^2.8 m. hie^; Stans or branches subterete, simple or little 
branched, striate, glabrous, glaucesoent, 3 mm. thick, pithy; intemodcs 
5-15 mm. long; l^ves alternate, or on short branches opposite below, the 
Mades lanceouite, 1.8-3.5 cm. wide, broadest near middle, subremotely 
dentioulate or aemilate-dentioulate (teeth blunt, callous, ca. 0.4 mm. hi(^, 

3- 11 mm. apart), papery to sulmergamentaoeous, fd^rous and smooth on 
both sides feathenreined (lateral vems about 10 pairs), finely transluoent- 
reticulate, the strong costa whituh or purplish, the chief lateral veins pro- 
minulouB; naked portion of petiole grooved above, 3-7 mm. long; heads 
turbinate^emispheric, about 8 mm. h^, 10 mm. wide, on termimd and 
axillary peduncles 7.5 cm. long or less, forming a panide about 11 cm. wide, 
the bracts mostly narrowly linear, 2-20 mm. long, the pedicels mostly 8-25 
mm. long, sligdr^' pubenilous espedally at apex; involucre 2-seriate, sub¬ 
equal, the phyllanes ovate or oblong-ovate, obtuse, glabrous, subherbaoeous, 
sometimes subtended by a few sli^tly longer and more herbaceous loose- 
tipped bracts; corollas whitish, 3.5-4 mm. long (tube densdy pilose, 1-1.2 
mm., throat glabrous, thick-cylindric, 1.8-2 mm., teeth ovate, shortoiliate 
on inner margin, 0.7-1 mm. long); receptacle convex; pales (^rmbiform, 
yellowish green, 3.5-4 mm. long, stroi^ly carinate, sparsdy hispidulous on 
keel, denticulate on the subscanous margin above, tipped with a short erect 
or recurving mucro; achenes obovate, 2.5 mm. long, 2.8 mm. wide (induding 
wings), the body blackish, aparsdy pilose near aiMx, about 1.2 mm. wide, 
the short-dliate whitish wings almut 0.7 mm. wide, prolonged above the 
aohene imd adnate to base of awns, the awns 2, subdual, hispidulous, 2 
mm. long. 

Mexico: In pine forest on steep dry day hills, Loma de Qaroto, trail to 
San Sebastian, Sierra Madre Oeddent^, Jalisco, alt. 1500 m., 8 Feb. 1927, 
Ynea Mexia 1649a (type no. 1,317,612, IT S. Nat. Heib.). San SebastiBn, 
east of Arroyo Santa Gertrudis, Jalisco, 17 Jan. 1927, Mexta 1507. 

A spedes of the section Ltpaclinta, distinguished by its glabrous char¬ 
acter, its glaucesoence, and its about 36-flowered hea^. The two other 
Mexican spedes of this section have 7-9-flowered heads. 

Veibasina rlvetii Blake, sp. nov. 

Stem thinly dnereous-tomontose; leaves alternate, short-petioled, oblong- 
lanceolate, acuminate, acutely cuneate at base, sbaip^ serrulate, cinereous- 
tomentose beneath; heads small, 15-17-flowered, radiate, ydlow, very 
numerous in a large flattish terminal panide; outermost phyllaries oblong, 
pilosulous; pales slightly ciliolate. 

Shrub; stem (or branch) simple bdow the inflorescence, 5 mm. thick, 
subterete, multistriatulate; intemodes 1-2 cm. long; petioles stout, naked, 
densely cinereous- or canescent-tomentoso, 4-7 mm. long; blades 6-10 cm. 
long, 1.5-2.5 cm. wide, serrate or serrulate above the entire cuneate base 
(teeth about 7 pairs, callous-tipped, 0.5-1 nun. hi^, usually 5-10 mm. 
apart), above deem green, densely and rather harshly puoaulous with antrorse- 
curved hairs with persistent ^ndular-tuberculate bases, beneath densely 
and softijr dnereous-tomentose, peigamentaceous, featherveined, the dud 
lateral veins 6-7 pairs, covered by the tomentum; heads 1-1.2 cm. wide, 
numerous in dense cymose panicles at tip of stem and branches, togethor 
forming a panide 20 cm. wide, the ultimate bracts minute, the p^oSs 
mostly 6-12 mm. long, spreading-pilosulouB; disk suboylindric, 1 cm. high, 

4- 5 mm. thick; involucre about 3-seriate, 6-7 mm. high, the phyllaries fm. 
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very tmoqual, the outermost oblong or ovate-oblong, about 2.5 mm. long, 
1 mm. wide, subherbaoeous, obtusish, callous-tipp^, densely pilosulous, 
the innermost (subtending the rays), 6-7 mm. long, similar to the pales in 
shape and texture, ciliolatc, on back glabrous or somewhat pub^lous; 
rays 4-5, fertile, pilosulous on tube and base of lamina, the tube 2.2 mm. 
long, the lamina oval or suborbioular, 2-3-denticulate, about 8-nerved, 
4-4.8 mm. long, 2.8-3.5 mm. wide; disk flowers 10-13, their corollas densely 
short^pilose on tube and base of throat, stron^y papillose-bearded on margin 
of teeth within, 6.5-0 mm. long (tube 1.8 mm., throat funnelform, 3-3.3 mm., 
teeth ovate, 0.8-1 mm.); palf» oblong, acute or acutish, blackish green, 
yellow-margined and -tipped, short-ciliate, essentially glabrous dorsally, 
about 8 mm. long; ray acnencs compressed or trigonous, narrowly winged, 
their pappus of 2 subequal or very unequal more or less paleaceous awns 
2.5 mm. long or less, sometimes reduced to short teeth; disk achenes cuneate- 
obovate, compressed, blackish, very narrowly 2-wiDged (wings dliolato, 
about 0.1 mm. wide, adnate to base of awns), glabrous or sparsely l^idulous 
on the sides, 5 mm. long, 1.5 mm. wide; pappus awns 2, subequal, bispiidalous, 
about 3 mm. long. 

Ecuador- Terme Nord, Nov. 1902, Ru'el 290 (type, Mus. Paris, photog. 
and fragm., U. 8. Nat. Herb.). 

A member of the section Ltpaciinia, of the Verbe^ina arborea group, 
distinguished by its radiate heads, comparatively small sharp-toothed 
leaves, and merely ciliate pales. It is near the Peruvian V. grandtfolia 
Blake, which has densely pubescent pales and very much larger leaves, 
those subtending the lower branch^ of the inflorescence in that species 
being about 2 dm. long, in V rivdtt 6 cm. or less. 

Calea longipes Blake, nom nov. 

Tndax trianae Hieron. Bot. Jahrb. Engl 21: S-W. 1898. Not Calea 

tnanae Hieron. 1894. 

This species was evidently referred to Tridax by Hieronymus because of 
its ciliate pappus awns It has not the charactenstic bilabiate ray corolla 
of that genus, and its pappus is much nearer that of Calea. The linear- 
lanceolate, attenuate awns have the scanous margin locerate-ciliatc, only 
slightly mon* so than in such a Calea as C. caracasana, and are by no means 
plumose as is the pappus of Tridax. The pappus of the ray flowers is much 
reduced and only 1 mm. long, while that of the disk reaches 3.5 mm. The 
species is not closely related to any other species of western South America, 
but comes near the Mexican C. jtalmen Gray I have examined two sheets 
of Tnana 1422, the t3qie number of T. Iname, from Anapurina (?), Bogotd, 
alt. 2600 meters (Bnt. Mus, Kew), and another from herb. Tnana (Bnt 
Mus.) labeled Lir^n 61. A recent specimen in the U S. National Herbarium 
is Ansle-JoHeph AlT.i, doubtfully from the Department of Cundinamarca 
SIwIhsI 176b, also cited by Hieronymus for his new species, has not been 
available for examination. 

Gynoxys jamesonii Blake, sp nov 

Shrub; branches sordidly stellate-tomentose, glabrwscent; leaves petioled, 
elongate-lanceolate, acuminate, repand-denticulatCj glabrous above, beneath 
densely stellate-tomentose with short grayish hairs and loosely brownish- 
tomentose with longer, somewhat deciduous, stellate hairs; heads small. 
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white, radiate, crowded in temately divided panicles, 10-11-flowered; 
involucre 4.5 mm. high, sordidly stellate-tomentose, somewhat glabresceot; 
rays 5, short. 

Branches somewhat compressed, stiiatulato; leaves opposite; uppermost 
intemodes 4.6 cm. long; petioles naked, densely sordid-tomentose with 
stellate hairs, sulcate above and beneath, 1..5-2 cm. long; blades 11-15.5 cm. 
long, 2-3 cm. wide, rounded to cuneate at base, repand-denticulate (teeth 
sm^, callous, 1-2 cm. apart), above dark green, glabrous except for base 
of costa, oloB^ prominulous-reticulate, beneath densely and doubly stellate- 
tomentose (the lower tomentum of very short and dense grayish hairs, the 
upper of much longer, more or less deciduous brownish hairs), pinnate- 
veined (the lateral veins about 20 pairs, prominulous-reticulate beneath); 
pwicles terminal and pedunculate from the upper axils, convex, 5-12 cm. 
wide, densely stellate-tomentose with short brownish hairs, the lowest pair 
of bracts linear, about 2 cm. long, the others minute, subulate, 3 mm. long 
or less; pedicels 5 mm. long to almost none; heads numerous, somewhat 
fasciculate, obovoid, 6 mm wide, the disk 7 mm. high, 3 mm. thick; bractlets 
at base of involucre 2-3, subulate, appressed, 1 5-2 mm. long, stellate- 
tomentose, persistent; phyllanes 8, equal, 1.^1 8 mm. wide, somewhat 
imbricate, oblong, obtuse, the outermost densely stellate-pubracent with 
short brown hairs except toward base, the middle ones stellatc-pubcsoent 
along midhne above, the innennost ^abrous except at apex; receptacle 
alveolate, glabrous; rays 5, fertile, glabrous, the tube 3.5 mm. long, the 
lamina erectish, linear-elliptic, entire, 3 mm. long, 0.6 mm wide, about 4- 
norved; disk corollas 5-6, glabrous, 52 mm. long (tube 2.6 mm., throat 
scarcely wider, 1 mm., teeth rather narrow, 1.6 mm. long); aohenes (im¬ 
mature) glabrous, ribbed, 1.5 mm. long; pappus of numerous yellowish- 
white serrulate bristles 4.5 mm. long or less; stylo-tips subtruncaU^rounded, 
merely papillose-hispidulous, without evident appendage. 

Ecuadob: West side of Mount Pichincha, alt. 3050 m., Jameson 227 
(type in Kew Herb.; photog. and fragm , U. S. Nat, Herb.). 

Described by the collector as a shrub with white, very fragrant flowers 
Related to G, albiflora Wedd., G. Umgifdia Wedd , and G selenana Muschl.. 
but distinguished by characters of leaves, heads, and involucre. The 
double tomentum of the lower leaf surface is like that described fur G 
henrict Mattf., but the plants are otherwise very different 

Gynozys leiotheca Blake, sp. nov. 

Branches densely velvety-tonicntose; leaves elliptic or oblong-clliptic, 
obtuse, rounded at base, subentire, coriaceous, soon glabrous and promin- 
ulous-reticulate above, densely ochroleucous-velvety-tomentose and pro- 
rainulouB-rcticulate beneath; heads discoid, yellow, 7-8-flowered, subsessile 
or short-pedicelod, cymose-panicled, involucre fr-7 mni. high, ^abrous oi 
essentially so. 

Shrub; branches subangulate, stoutish, densely velvety-tomentoso with 
ochroleuoous or in age fusoescent hairs; leaves opposite, petioles siniilsrlv 
tomentose, 1-1.8 cm. long; blades 6-9.6 era long, 1.8-2 8 cm. wule, short- 
apiculate, at base rounded or obscurely cordate, obscurely repand-denticulato 
with smml remote inflexed callous teeth, above at first velvety-tomentoso, 
quickly glabratc and light green, coriaceous, the chief lateral veins 11-13 
pairs, diverging at a very obtuse angle; panicles terminal, rounded, many- 
headed, about 12 cm. wide, pubescent like the stem; heads 8-10 mm. high, 
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Buboybndno, crowded at tips of branohea pankle, the pedioeb 6 mm. 
long or lees, usually very short, the lowest branches subtendM by somewhat 
reduced leaves, mvoluoel of about 6 bractlets about 2 mm lone, triangular, 
acuminate, stiff, persistent, cihate and somewhat tomentose, imyllanes 5-6, 
broadly oblong, obtuse, 6-7 mm long, 18-22 mm wide, subetrunmeous, 
the outer about 5-nerved, the inner about 2-nbbed and with Imad sub- 
scanous margm, all pilosulous-tufted at apex, on back fibrous to very 
sparsely pilose, espeoally toward apex, ooroUas glabrous, 8 5 mm long 
(tube 3 5 mm, throat 2 mm, teeth 3 mm), aohenes glabrous, about 10- 
nbbed, 3 5 mm long, pappus yellowish white, 7 mm long 
EctTADOB Borma, Sept 1004, RtvH 671 (type, Mus Pane, photog and 
fragm, IJ S Nat Herb) 

Distmguished by its 7-8-flowered discoid heads and practically glabrous 
mvolucro of 5 or 6 broad and blunt ph^lanes Apparently most closely 
alhed, from descnption, to the radiate 0 sMywylouncztt Hieron, of Peru 

Clmqiilraga brasUi ensi s (Spreng) Blake 
loarmea branhenna Spreng Neue Entd 2 132 1821 

FUftoma glabra Spreng Syst 3 506 1826 

Chuqutragm gtt&ra (Sparrag) Baker m Mart FI Bras 363 1884 

(synonymy) 

Sprengd’s name loarmea braulietuu of 1821, the oldest name applied to 
this species, was cited by him in 1826 as a synonym of FMona glabra The 
change m the specific name was evidently made because of the addition m 
1826 of a second Brasilian species, which he called F tomentosa The type 
m the Schulti Bipontmus herbanum at Pans was exammed by the wnter 
m 1025 

The genenc name is usually wntten Chuqutragvn, but its original spellmg, 
which should be followed, was Chuqutraga, both m Jussieu's Graera ^ 178 
1780), where the s^us was desenb^ without mention of any specific name, 
and m Qmelm’s Systema,* where a specific name ((7 jwneut Gmel) was 
first assigned, based on Jussieu’s descnption 

Perezia longifolia Blake, sp nov 

Stem p^brous, simple, leafy, leaves very long, lance-elhptio to nearly 
Imea^elhptic, acummate, cordate-claspmg. spmulow-dentioulate, firm, loosely 
reticulate, hi^idulous on the veins, beads large, about 46-flowered, mostly 
sohtary m the axils, on short or obsolete p^unoles, mvolucre turbinate, 
2 8-3 cm hi^, many-senato, the phyllanes lanceolate, acuminate, glabrous 
Herb, probably tall, stem slender (3 mm thick), terete, hollow, purplish, 
glaucoscent, mtemodes 3-5 5 cm long, leaves alternate, 20-30 cm long, 
4r-7 5 cm wide, closely spmulose-denticulste throughout except at apex wi& 
unequal teeth, subconaceous, above deep green, she^tly shmmg, roughish 
with mmute burs along veins and vemlets and on margm, beo^th light 
green^ rougbioh-hispidulous on the venation, feathervemeid and loosely 
prommulous-reticulate on both sides, the chief lateral veins about 12-15 
pairs, asoendmg at an acute angle, heads 1-2 m the axQs of the middle and 
upper leaves, 3 cm high, about 2 cm thick, on glabrous mmutdy bracted 
pequnoles 1 cm lonp; or usually less, involucre about 7-senate, strong 
gklnltlAte, the phyllanes erect, acuminate and subcuspidate, substrkmmeous, 

‘^Systatiaos 1791. 
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duU-poiphah-tipped, l-nbbed and several-nerved, ooroUas (white or puiple?) 
Ulabiate. 2 3 om long, one hp ahodly 3-tooU^, the other 2-partilm to 
base, aonenea (unmatuie) subrostrate, densely glwdular and nispiduloua, 
65 mm long 

Mbxico Calabasa, Jalisoo, 1926, B P Seko 4872 (type no 1,269,424, 
U S Nat Herb) 

Thu Btnkmg speoieB u related to Peraaa formosa (D Don) A Gray and 
P turbtnoto Lex The former has narrow, much smaller leaves, and a 
different type of mfloresoenoe The latter, a still dubious plant, Gray’s 
mterpretation of which* u here followed, u loosely branched above, with 
Blench pedicelB, 20-30>flowered heads, and about 3-Benate mvolucre 


ZOOLOGY — Nemtc tpennatogenesta with a ttuggtiUd dtsciuston of 
ample organtama,—LUabtonta * N A Cobb, U S Department 
of Agnoulture. 


DefinUwna Spermattdtum one of a plurahty of cells denved 
from a spermatid by subdivision, a secondary, tertiary, or quaternary. 


etc , spermatid SpermtUe an mdividual 
spermatidium which, after growth and 
transformation, is capable of activatmg 
or fertilumg an egg,—being not a meta¬ 
morphosed spermatid, but a descendant 
of a spermatid, one or more cell-genera¬ 
tions removed 

Spermdogeneata At the bhnd end of 
the single testis of the nema, Sptnna para- 
attifera (Bastian ’66) Fihpjev (Figs 1 
and 2),—a free hving manne species, com¬ 
mon an moh or two deep m sand and 
among small stonra between the tide 
marks of protected coasts on both sides 
of the North Atlantic through a wide 
range of latitude,—the primordial gome 
elements give nse by 14-chromosome 
mitotic division to numerous twm cells 
(Figs 2, 14), which arrange themselves 
tandem m the testis (Fig 3) where each 

*Proo Amor Acad 19 S8 1883 

* The inveetigatiotu were made in part at the 
laboratories of the U S Bureau of Fisheries at 
Woods Hole, Mass Received December 3,1927 



Fig 1 —Lateral now of the 
head of Sptnna paranli/era 
The ampbidial nervo nrv ompA 
expands into a aeusilla, then 
agam into a 10-12 celled nin^on" 
(seen through the lateral chord, 
ehrd lal ) joining the nerve-ring, 
cor nre 
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cell, growing, forms a primary spermatocyte. At the end of the 
growth period the primary spermatocytes, one after another, divide 
transversely, i.e., at right angles to the nema’s body axis, and then, 
sometimes almost simultaneously, longitudinally, to produce fom simi¬ 
lar, juxtaposed spermatids (Fig. 2, qrt), each soon packed with several 
thousand very slightly elongate microsomes, nearly all of which are 
located outside the large central, faintly alveolated, diminishing nuclear 
space. (Fig. 2, micrm, and alv nd; and Fig. 14.) 



Fig. 3 Fig. 4 


Fig. 3 —View near blind end of testis of 5. porcwilt/era, showing pairs of cells result¬ 
ing from division of pnmordial nuclei This testis had broken open and become Mr- 
tially evacuated so that these pairs of edh in tandem could readily lie distinguished as 
such. Normally these nuclei are so packed that the mass effect obscures the fact 
that they are twins. 

Fig. 4.—Ueeond stage of reduction division of a spermatocyte of S paraatli/era, 
tweb will result in 4 similar juxtaposed spermatids, as at qrt, Fig 2, each having 7 
chromosomes. The compound chramosomes present considerable mdividuality. 
Between the 2 double groups of chromosomes is seen portion of the new cell wall 
X 1200 


In the first of these two divisions the chromosome number is re¬ 
duced to seven. Probably the smallest one of the seven chromosomes 
of the secondary spermatocytes differs slightly in relative size in the 
two cells. Thus far the spermatogenesis presents nothing very new 
or striking, but the amount of growth,- from 3 to 60 microns {tst, 
Fig. 2),—is worthy of note, and, connected with reduction, there is 
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a more or lees orderly (e.g. more or lees definitely oriented) extrusion 
from the spermatids of structureless looking chromatoid substance, 
(chrtd Fig. 2 and Fig. 14), barely poeribly by a very “d^pnerate” 
mitosis; these chromatcnd masses ue soon absorbed. 

“Normally,” the four cells jxwt described would develop into four 
sperms, but here the spermat(^;enesis proceeds as follows: Moving 
along the testis with soldier-like precision, the two caudad members 



Fig. 8 



Fig. ft 



Fig. 7 


Fig. 6.—Naeleus of full grown •ponnnloo^ seen in si^peia. The nuolenr mem- 
brmne ii still intnot end the spheriekl nuoleolus is still visible The chromosomes ere 
in seven peirs. It wes possible to resolve the chromosomes into numerous components, 
suggesting e possible ^lenetion of the difference in chromosome counts in certain 
nmnas, e.g. in AKorit; i.e. differences between counts at this stage and counts in later 
somatic mviaionB: for, should such loosely organised chromosomes later break apart, 
tbe count would iw much increased 

Fig. 6.—A shutle spermatidium of first generation with its nucleus and sixteen 
graniHes. From life. In this case the cell wall is shown. 

Fig. 7.—Above, camera lucida drawing of nuclei and granules in sjiermatidia of 
8, parttrilifmra at the point grn (4), Fig. 3. Below a diagram of four spermatidia. The 
diagram is derived from drawing above, and snows more clearly the numerical rela¬ 
tionships of nuclei and granules. The boundaries of the spermatidia are almost in¬ 
visible and are not shown The granules are shown black, white or, when seen through 
the nucleus, gray. The larger eUipsoidal objects are nuclei In the drawing, at top, 
and on tbe mtfaier side, a nucleus with its aocompan^g four granules, the nucleus 
being this aide of granulea. In the drawing, on the farther side, again at top, a sperma- 
tidium three of whose granulea have alreuy given rise to four smaller granules each. 
In tbe drawing and below, a spermatidium none of rdiose four granules nave divided, 
one of them shown behind the nucleus gm (16) shows a spermatidium with a nucleus 
and 16 granules. The lower figure is only somewhat schematised. Very rarely a 
spermaudian cells so systematir-”- ———^ J.—* 1,- 

of granules and nuclei. In th 
shown in an intermediate a' 
methyl green. 


of the quartet form a tandem, foUowed by the other two, also in 
tandem; i.e., the quartet falls into single file. These spermatids in 
file grow, and one after another divide internally without evidence 
of mitosis into 64 uninucleate elements which proceed to surround 
themselves with walls and form a tisme of 64. ceUo. (See lowest part 
of Fig. 2.) As this tissue leaves the testis and enters the duct it 
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elongate (2^ nuclei abreast), and each of its 64 cells in turn, following 
on the disappearance of the roicroeomes, acquires four equal, refrac¬ 
tive, spheric^ granules (4 microns in diameter), and the tissues thus 
take on a granulated appearance,—the nuclei and cell-walls being 
almost completely hidden by the closely packed granules. By the 
ritna the oephalad part of each tissue enters the duct the caudad part 
has undergone a further change, in that the four granules, each dividing 
endogenously into Jour similar but smaller spherical granules, popu¬ 
late each cell with 16 granules (gm 4 and gm 16, Fig. 2). 

This very interesting behavior of the granules (Figs. 7 and 9) 
more than suggests a different order of mechanism from that typical 

Fig. 8 

(.J.-0 

Fig. 9 Fig. 10 Fig. 11 

Fig 8—Reduction division. Sublinute-acid carmine toto preparation. The 
•malleat chromosonie differed aomewbat in site m the two sots. Fixation less delicate 
than with acid methyl green. 

Fig. 9.—Two granules from the spermatidia of 8 parantif*ra;—oxu showing 4 
smaller granules formed endogenously, the other 8. The right hand granule is from 
near pm 4, Fig. 2. The left hand granule, taken from farther back in the tesUs, where 
mioroseopic details are so fine that exact relationship of granules and their descendants 
has not as yet been fully deciphered. 

Fig. 10.-Spermatidia each containing sixteen refractive spherical granules. From 
life. The cell walla and nuclei of this tissue are nearly invisible in life. 

Fig. 11.—Nuclear spmdles in later mitoses of spermatidia taking place m vaa 
deferens. Polar views of spindles show 7 chromosomes; see small figures to right, 
from another part of the same specimen. 

of cell diviaioii, but since irritability, ingestion, transportation, trans¬ 
formation and so forth, all seem involved, it appears necessary to 
base the concept on what is known of cell physiology and mechanics; 
the changes, however, are carried out on a smaller scale and doubt¬ 
less with a more limited variety of molecules forming a different 
kind of plasm—^litoplasm. In short, the facts indicate a distinctly 
lower order of "organism.” Many of what now are often called 
lotoer organisms might better be regarded simply as less multiplicate. 
Thus certain ciliates are smaller and less multiplicate, rather than 
"lower,” as compared with nemas for instance. This matter is 
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fictt briefly discussed on a later page,—^under the 
heading, Size and Number as related to Or- 
ganisms. 

As the tissue proceeds along the duct, the 
cells containing 16 granules undergo a further 
^ diminution in the size of their granules, and a 
change in the number and nature of the gran- 
^ * ules, so that the cells become more transparent; 
at the same time the nuclei divide mitotically, 
(7 chromosomes), giving rise to a tissue of 128 
cells. The evidence that this increase is by 
^ mitosis is as follows: 1. At the part of the duct 
where this change is taking place (Tig. 11) the 
sizes, form and position (in pairs) of the new 
nuclei are what woidd be expected from mitotic 
division. 2. The new ampler nuclei,—pos- 
rty tenor to the larger, as yet undivided, nuclei,— 
stain more strongly. 3. Occasionally T-element 
g spindles can be seen. 4. No trace has been 
seen of any other sort of division. 

Two or more such tissues ns that described fill 
■ the duct of the male nema, the number of tis¬ 

sues varying with the age of the nema and with 
¥ ng the copulatoiy history. The tissues seem to be 
of two styles, and, if so, perhaps correspond to 
txt^ the two styles of chromosomes in the second¬ 
ary spermatocytes {textus sprtUdi, Fig. 2). 

^ FertUi ation and Syngamy, The two sexes 
of S. parasiHfera seem about equally common. 
During copulation the male passes the sper- 
^ matidian tissues on intact to the female, and 
afterward they may be seen in the uteri, often 


uteri, outstretcned in ^poaite directions, are filled 
speimatidian tissue, llie young ovaries are just be- 
ginning to function and the ova next the flexures^ flex ov, 
97ft are about to enter the uterus The spermatidia adjacent to 
r ^ the ova about to enter the uten have metamorphosed into 

Fig. 12 spermules, epml, and have taken on the form charaoteris- 

tio of nemio sperms as hitherto deecnlied In this ease 
two other cells of the spermatidian tissue nearer the vulva have also begun to meta¬ 
morphose. trm, blind end of ovaiy, fex tm, flexure of ovary, txt epnUd, spermatidian 
tissue; gl vag, vaginal gland, for which see also Fig. 16. 
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jumbled, sometimes extended along the length of the two uteri 

(Fig. 12). 

Fertilization is preceded by increase in size of that cell of the 
spermatidian tissue adjacent to the ovum next to be fertilized and 
its transformation into a cell, spermule, having the form, and dis¬ 
charging the fimctions, of a nenuc sperm as hitherto understood;— 
a transformation involving a growth of about 50 per cent in diameter 
together with a greater growth longitudinally, and a marked change 
in the granulation of the cytoplasm Fig. 12). These trans¬ 

formed cells, detached one by one, fertilize the eggs in what seems a 
normal manner. The polocytes seem normal. The female gamete 
has seven chromosomes (Fig. 13). 




Fig 13.—Sketch of one end of ovum of .V parantxftra, in synapeiB Above, mule 
lygote. Uelow, female nucleua in synapeie; one group of chromowmes shown behind 
the other Individuality of chromosomes obsouted by their position. 

This method of spermatogenesis is normal to nemas. A large 
number of species belonging to numerous and varied genera are 
known to the writer in which the general appearances in the gonad of 
the male so closely resemble those of Spirina pareuttifera as to leave 
him no doubt that the details of their spermatogenesis will show the 
features here described, or something similar. The formation of the 
spermatidian tissue is not an essential feature; in others of the above 
species the spermatidin may remain separate. 

(Current postulates must be modified in order to account for heredi¬ 
tary transmission in this and similar animal species. The factor* 
usually believed to reside wholly, or in part, in the chromosomes 
must here, in order to accord with the usual theories of heredity, 
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Fig. 14 Fig. 17 


in “conventionAl” w«y,—four from « ipermAtooyte. Inctciitd of metAmorphowiig 
into ciliated Bpermatosoa, tne spermatida undergo further obangee and divlaione, ediion 
rive riee to a epeimatidian tueue of 94 oelle from each epermatid. Theae by mitotic 
division produce 128-ceUed tissuea. One by one the epermatidia, when traneferied to 
the uteri of a female, grow into spennulee, capable of activating an egg and initiating 
normal developapent. Whether every one of the 128 metamoririoae m this way is aa 
yet undetermined. 

Fig. 15.—Two views of one of the lateral glands of S. paratUiftn. At the left only 
the pore and distal portions of gland an shown. The gland is uninucleate and conaiste 
mainly of spherical granules. Spent glands contain fewer jpwnules than that shown. 

Fig. 19 —Ventral view of vulva and vaginal glands ot S. pturatiUftra. See alao 
Fig. 12. 

Fig. 17.—Lateral view of one of the lateral glanda of S. parMiiiStra. The gland 
in a diffennt state, or stage of development, from that shown in Fig. 4. 
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be “divisible” in the spennatid into numerous parts such that when 
they f^pear in the spermule they are capable of bringing about 
“normal” syngamy. 

It will be interesting to discover how factors or genes, concepts 
essential to clear thinking on the subject of heredity, can be imagined 
to “carry on” through the mazes of the division that, extending 
throughout the spermatid, gives rise without mitosis to 64 apparently 
equivalent elements in the spermatidian tissue (see spmtd polyncl, 
Fig. 2). The spermatidian tissues (aggregates of haploid cells,— 
gametophorea~Fig. 12) seem more clearly reminiscent of the alter¬ 
nation of generations in plants than any animal structure hitherto 
made knovm. 

Subjoined is an alteration of the Boverian diagram illustrating 
the spermatogenesis here described. It will be seen that in this 
Boverian diagram (Fig. 14) the proportions of the camera lucida 
drawing (Fig. 2) are to a large extent adhered to. The microsomes 
and the alveolated nuclear spaces are shown with no very great 
departure from nature. The number and size of the microsomes is 
approximately correct and the new arrangement of the microsomes 
aroimd 64 centers as shown in the diagram is not violently schematized. 
The same is true of the size, color and disposition of the chromatoid 
bodies. For simplicity the spermatidian tissues are reduced in the 
diagram to masses of 64 and 128 nuclei respectively. 

The features accompanying and following the odcytic synapsis seem 
at least a gestxire toward the path followed in the spermatogenesis, 
but they have not yet been carefiilly studied. 

Occasion for staining the gonads of Spirina parasitifera offered an 
opportunity for a more careful study of the unicellular glands of 
this species that “empty” through minute pores in the cuticle of most 
regions of the body, but particularly along the lateral fields. Uni¬ 
cellular structures of this character are known to be widespread 
among nemas, having been recorded for a great variety of free-liviag 
genera and a few parasitic genera. It is not known whether the 
various unicellular organs of this character hitherto recorded are 
homolc^ous or whether they ore coimected with a variety of func¬ 
tions. The fact that they are well developed on aquatic forms that 
experiment proved to be in urgent need of oxygen has led the writer 
to suggest the possibility that these "glands” or some of them, may 
be connected in some way with respiration. This would seem in 
accord with the failure hitherto to observe any such organs in the 
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vast majority of the parasitic species,—^whose “respiration" it would 
seem natural to explain in other ways. 

In Spirina paraaitifera these organs are very small, and it therefore 
seems not imlikely that the present methods, when applied to more 
suitable material, may give results much more detailed and intelligible. 
The structure of one of these glands of S. parasiHfera, so far as deters 
mined, is shown in P'igs. 15 and 16. The great difference in the size 
of the organs in the two cases, as well as the difference in structure 
and space relationships, suggests the probability that the shape of 
the organ changes materially, perhaps rapidly, under various condi¬ 
tions. To this surmise it may be added that the method of collect¬ 
ing the spirinas, and the varying length of time between their exist¬ 
ence imder natm-al conditions and the time of examination, would 
result in a very material alteration in the environment; and it is 
believed that the longer this time became the less free oxygen would 
exist in the sea water in which the specimens were kept. This length 
of time varied widely. 

SIZE AND NUUBEB AS BELATED TO OROANISMS 

The interesting behavior of the spermatidian granules as described 
on pages 38 to 41 has suggested the following sketchy discussion of 
the relationship of organisms to size and number. 

Why not vertebrates a mile long and a thousand feet high? Why 
not vertebrates only a quarter of an inch long? The known fadts 
clearly indicate limits in both directions. 

Among the reasons for the existence of the upper limit are, circula¬ 
tion difficulties due to friction in the blood vessels; accumulation of 
an excess of excreta in the blood during the long journey to the dis¬ 
tant extremities and back; the difficulty of maintaining the requisite 
temperature at the extremities; limits set by the strength of ma¬ 
terials,—bone could not be strong enough or muscles efficient enough 
properly to support and move so large an organism; food supply 
difficulties; space limitations connected with protecting such an 
organism from the elements, etc., etc. 

Reasons for the non-existence of exceedingly small vertebrates 
also come readily to mind. The complicated vertebrate mechanism 
would be in the way in an organism of such small size. Why an 
elaborate pumping system to pump blood for a distance through which 
it might diffuse without such a system? So with “centralized” 
reepiration. An internal skeleton plus the necessary protective 
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cuticle become incompatible in this range of sizes. The competition 
of such imaginary small vertebrates with other organisms, say insects, 
of simpler structure better adapted to such small sizes would be a 
hopeless struggle. 

Why not insects as large as moles or as small as microbes? Here 
again the mechanical relations of the organism to the menstrua 
furnish numerous reasons for the known size limits. 

Generalizing, why not multicellular organisms beyond certain 
maximum and minimum limits? A little thought shows that limits 
are set by the relationships of particular mechanisms to the sizes and 
distances involved; and as size, in such cases, is a function of the 
number of cooperating cells, the limits are set in numerical terms. 
This becomes clearer when we consider our ability to represent a 
cellular organism by a strictly numerical expression, the bioequation,* 
and all the more certainly true when, continuing the same line of 
thought, we consider the size limits of cells. 

Why do we not have cells a meter long; and why not typical cells 
below the limits of a micron or two? Again, among other reasons, 
in this range of still smaller sizes the mechanism of the typical cell 
becomes so complex as to “be in its own way” when the distances 
involved become sufficiently small and the number of properties to be 
transmitted sufficiently few, as will be indicated in a moment. 

Size limits in these various oases are set by a fundamental neces¬ 
sity, having its “final” source in the size of the electronic combinations. 

Particular attention is called to the fact that, usually, the size 
limits of “adjacent” higher and lower groups of organisms reciprocally 
overlap (e.g. Vertebrates and Insects); as well as to the fact that 
individuals of certain species of unicellular organisms are larger 
than some of the multicellulars; or, to emphasize by reversing, many 
multicellulars are smaller than some of the larger unicellulars. There 
is a distinct lapping of the size limits of one on to the size limits of 
the other. 

Organisms of greater size; "social organisms ."—Developing a more 
complex nervous system, the higher organisms have evolved “mental 
pictures” of distant and invisible things and events, and have in¬ 
vented means for transmitting through various media signs that 
represent these mental pictures. Along this path the social organisms 
evolved. When we sp^ of a social organism it is usually assumed 

* Biological RdalionthiM of the Malhomaltcal Soncs 1, 2, 4, etc.” This Joubnai. 
15 : 236, 1926. 
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that we are using analogy, but an intereeting formulation might be 
made out for homology. Are not the interaotionB between rela* 
tively widely e^arated intellectual individuals, existing in the sea 
of air surrounding the earth, in many ways actually homologous with 
the passage of stimuli, etc., through more viscous fluid media between 
cells? As, for instance, when two small organisms live in toonbiosiB; 
or, where cells exist together as they do in blood; or, between cells 
even more intimately organised. 

The concept of organisms of this higher or social grade suggests 
the possibility of there being also lower orders of organisms at the 
other end of the accepted series. This idea is not new, for their 
existence was specifically asserted by acute observers and adventurous 
thinkers in the plainest of language at least half a century ago; but 
at that time the supporting evidence was so meagre that the idea 
did not rise to the dignity of an acceptable working hypothesis. 
Now it is quite different. Today what we know about certain small 
Uving elements, both inside and outside of cells, compels such a 
working hypothesis,—if mayhap we are not already beyond the 
hypothetical stage. 

Here again, sise seems a prime determining element. When a 
cdl (really a relatively complex and large organism) transmits its 
exceedingly numerous properties to its ''descendants," nothing short 
of an elal^rate mobilization and census is adequate to the coming 
transmigration. Hence follow mitoris and its complications. 

We are perhaps prone to forget that every cell has, in a great degree, 
to care for itself; and so must have many of the mxiltitudinouB proper¬ 
ties characteristic of the groups of ceUs constituting higher organisms. 
It must nourish itself. "You can take the horse to food (or vice 
versa), but you cannot make him eat,*^—^he must do that himself," 
seems to summarize the situation. If the cell assimilates ("eats"), 
and is to continue, then it must have mechanism adequate to select, 
tran/^rt, digest, excrete, etc., and at least to take some part in 
reproducing itself. All this complexity is because of the number of 
its characteristics, and because of the size, i.e., the distances involved. 
But what if all these be a hxmdredfold or more reduced, and the 
83 rstem be at the same time "isolated" or individualized? Hainly, 
the requirements would call for a simpler mechanism; cell-mechanism 
would be so complicated as to be in ihe way. Under such conditions 
simpler organisms, organisms simpler than cells, seem a logical 
necessity. 
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Litobumts .—I have ventured to suggeet a general or inclusive 
name, Litobionts, for the organisnas which my observations lead me 
to believe to eodat, these very organisms <rf lower grade;—(Xtrot, 
simple), simple-organisms. The Litobionts have distinctive char¬ 
acters, such as small sise, £ind simplicity of composition, but neverthe¬ 
less, live, assimilate, grow, mult^ily;—not only segmenting somewhat 
after the manner of some higher, more or less filamentous organisms, 
but mvltiplying by endogenoua division, this latter being one of the 
present observations, the endogenous process being exemplified in 
the "gr^ules" of the spermatidia of Spirina. (See p. 41.) 

Yet it is possible to over-emphasize the smallness of Litobionts. 
It seems likely that we have been looking at Litobionts a long time,— 
Litobionts of the larger size,—without recognizing their nature, just 
as observers previous to the time of Schleiden and Schwann had 
been looking at cells without recognizing their nature. 

Just as the multicellular and imicellular organisms overlap each 
other in the matter of size, so the unicellular organisms (having the 
characteristic properties of cells as now defined) overlap the Lito¬ 
bionts. There are unicellular organisms smaller than some Lito¬ 
bionts. Or, in reverse, some Litobionts larger than some unicellular 
organisms. 

That the Litobionts are much simpler than cells, is indicated by a 
number of considerations. Their effects on light indicate that in 
the main, they are composed of a smaller number of kinds of molecules 
of a more orderly arrangement,—^what may perhaps be thought of 
as forming a simpler plasm, Litoplasm. The fact that some of them 
are soluble in certain chemical reagents (e.g. acetic acid), is another 
indication of relative simplicity. In a word, we must conceive of 
the Litobionts as made up of a smaller number of kinds of simpler 
molecules manipulated t^ugh very much smaller distances, Eind 
therefore necessarily (a matter of “economy,” “least resistance”) by 
simpler mechanism. It is quite conceivable that some Litobionto 
may be smaller than some of the largest molecules. Not needing 
these large and complex molecules, the mass of the Litobiont may 
even be smaller than that of some such molecules. 

The duality characteristic of all matter must lead, however, to an 
arrangement of the parts in Litobionts such that we can only think 
of them at present largely in terms of what we know of cell physiology 
and mechanics; simply because knowledge progresses exclusively 
through the known to the unknown. Our knowledge of cells must be 
one of the main sources of our Litobiont concepts. 
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We may at least suspect the existence of organisms, or quasi> 
organisms, simpler than Litobionts. Is not a living “being” com¬ 
posed of a comparatively small number of chemical elements, say 
approaching some of the carbohydrates in composition, not only 
thinkable, but are there not experimental data almost justifying 
science in its present state in postulating such “beings”? 


SCIENTIFIC NOTES AND NEWS 

The third meeting of the International Union of Scientific Radio Teleg¬ 
raphy held at Washington from October 10 to 28, 1927, was the largest and 
most successful of the three that have taken place up to the present time. 
The first was held at Brussels in 1922. The Washington meeting included 
both genercd sessions and sessions of its te<^nical subdivisions caBed “com¬ 
missions’’ and was arranged according to the following program: 

Oct. 10, General Session 

11, Commission II, Wave Propagation 

12, “ I, Radio Measurements 

13, Pubhc S^ion 

14, Commission III, Atmospherics 

17, “ II, Wave l^pagation 

17, “ IV, Liaison 

18, “ I, Radio Measurements 

18, “ III, Atmospherics 

20, “ III, 

20, “ IV, Liaison 

24, “ I, Radio Measurements 

26, “ II, Wave Propagation 

26, “ IV, Liaison 

27, “ III, Atmospherics 

28, General Session. 

The public and general sessionB were held under the chairmanship of 
Gen. Ferrid, President of the Union. The presiding ofiScers at the session 
of the commissions were as follows: I, Radio Measurements, Dr. D. W. Dye 
(England), II, Wave Phenomena, Dr. L. W. Austin (U. S. A.); Ill, Atmos¬ 
pherics, Prof. R. Mesny (France); IV, Liaison, Prof. G. Vanni (Italy). 

The papers presented in the pubho session, October 13, were as follows: 

UempUn de cellules photo&eariquea aeaoniea d des Umpea d pluaiewa 
Hedrodes, d la aolvium de divera prdblimea concemanl la meawre du tempa. 
Gen. G. Ferrid. 

IrUemational compartaon of frequency atandarda. Dr. J. H. Dellinger, 

The Navy’s primary frequency standard R. H. Worrall and R. B Owens. 

Prectaion dderminalion of frequency. J. W. Horton and W. A. Mamson. 

A radio-frequency oaciUator for receiving ad inveattgationa. G. Rodwin 
and T. A. Smith. 

The effed cf readion on the received signal strength. Dr. B. van der Pol, 

An aulomatic recorder for radio signals and atmoaphenc disturbances. 
E. B. Judson. 
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Experiencta in radio compau ectUbraiion. F. A. Kolster. 

Apparml night variationa in eroaaedrcoil radio beacona. H. Pratt. 
Inveatigcdion qf downcoming waves (a) on the existence qf more than one 
ioiated layer, (6) on the influence o/ the earth's magnetism on wireUsa trana- 
mission. Prof. E. V. Appleton. 

Ionisation m the upper atmosphere. Dr. E O. Hulburt. 

A theory qf the upper atmoaphere and meteors. H. B. Maria. 

Lea ondea vUrorcovrtes. Prof. R. Meany. 

Experiments on radio wave prqjectora. E. F. W. Alexanderaon. 

Height qf reflecting layer in Augud 1927 and the effect of duiurbancea 
cf August 19. 0. Dahl and L. C. Gebhardt. 

The relation between radio reception, simspot position and area. G. W. 
Pickard. 

On the irfluence qf solar activity on radio tranamtssion. Dr. L. W. Auetin 
and Miaa I. J. Wymore. 

Seasonal variation in signal strengths of the 2(hneter wave from Nauen 
in Japan. T. Nakagami and T. Ono. 

Diurnal variatum in signal strengths of short waves. T. Nakagami and 
T. Ono. 

A note on the short-wave long-dtatance transmission. T. Minohara and 
K. Tani. 

The directional observations on atmospherics in Japan. E. Yokoyama and 
T. Nakai. 

Relations entre les parasites atmoaphinques et lea phtnominea mHiorologiques. 
Capt. R. Bureau. 

The meetinga concluded with a formal dinner tendered to the viaiting 
delegatee by the executive committee of the American aection on October 28. 
Hie persona who attended the meetinga from the various countries were 
as foUowa: 

Australia; Prof. J. P. V. Madsen. 

Belpum; Prof. R. B. Goldschmidt. 

Camula; Major W. A. Steele, J W. Bain. 

France; General Ferri6, P. Brenot, Dr. LeCorbeiller, Comm. Jullien, 
Prof. R. Meany, Capt. Bion, Capt. R. Bureau. 

Germany; Dr. H. Harbich. 

Great Britain; Prof. E. V. Appleton, Dr. D. W. Dye, E. H. Shaughnesay, 
Capt. P. P. Eckersley, Capt. A. L. Harris. 

Holland; Dr. B. van der Pol, E. F. Volter, G. C. Holtaappel, G. Scholet. 
India; T. G. Edmunds. 

Ireland; T. S. O’Muincachain. 

Italy; Prof. G. Vanni. 

Japan; Capt. T. Minohara, Prof. E. Yokoyama, T. Nakagami, S. Inada 
Norway; H. Petersen. 

Switaorlwd; E. Nussbaum, H. Enli. 

United States of America; Dr. h. W. Austin, E. F. W Alexanderaon, 
Dr. R. Bown, Dr. G. Breit, Major W. R. Blair, Miss M. A. Brower, Prof. 
W. G. Cady, Dr. J. H. Dellinger, F. W. Dunmore, O. Dahl, Dr. H. T. 
Friis, Dr. E. O. Hulburt, E. L. Hall, Dr. A. Hund, J. W. Horton, V. E. 
Heaton, E. B. Judaon, Dr. C. B. Jolliffe, 8. S. Kirby, Prof. A. E. Kennelly, 
F. A. Kolster, G. W. Pickard, T. Parkinson, H. Pratt, Gen. C. M. Salta- 
man, Gen. G. O. Squier, Dr. G. C. Southworth, Dr. A. H. Taylor, Prof. 
E. M. Teny, Dr. Tuve, Dr. W. Wilson, Dr. L. P. feeler, Mias I. J. Wymore. 
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On December 0th Neil M. Judd, Curator of American Arohetdogy, United 
States National Museum, return^ to Washin^n after six months field 
work for the National Geographic Society at Pu^lo Bonito. Pueblo Bonito 
is a prehistoric Indian village in northwestern New Mexico and is the most 
remaricable of all the pre-mspanie pueblos of the Southwest. The past 
summer marked the seventh and concluding season of The Society’s exidora- 
tions. Mr. Judd is now enga^d upon preparation of his final reports which 
will be published by The Sotaety. 

The Fetrologists’ Club met at the Geophysical Laboratory on December 
20. Program: W. F. Foshao, The hemattie (mortUe) deposit at DuranM, 
Mexico; C. P. Ross: Some aspects of magnetite-specularUe irUergrowths. J. W. 
Gbeio presented an informal communication on The supped evidence for 
liquid immiscibiUy in rocks at Agate Point, Ontario. 

Representative Sinnott introduced in the House of Representatives on 
December 16 (by departmental request) a bill (H.R. 7480) '’To authorize 
the transfer of the ge^tic work of the Coast and Geodetic Survey frmn the 
Department of Cmnmerce to the Department of the Interior.” The bill 
makes the Geological Survey responsible for the execution of geodetic surveys 
in the interior of the Umted States, including also variation>of-latitude, 
gravity, and seismological observations. The Coast and Geodetic Survey 
would he renamed the “United States Coast Survey. ” The bill was referred 
to the Committee on Interstate and Foreign Conunerce. 

On Janu^ 10 Dr. Chabijis G. Abbot was elected Secretary of the Smith¬ 
sonian Institution by ^e Board of Relents. Dr. Abbot hM been Acting 
Secretary since the death of Dr. Wabcott. 

Professor H. H. Babtlett of the University of Miohi^ spent a few days 
preceding and following the Christmas meetings of the Botanical Society of 
America at the National Herbarium, preparing for distribution his botanical 
collections M 1926-27 from Formosa and Sumatra. The most complete sets 
are going to the U. S. National Herbarium, the University of Michigan, Dr. 
E. D. Merrill, and the Gray Herbarium. 
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GEOT^OGY.— The amount of the geologicaUit recent negative shift of 
strand line on Oahn.^ Jambs B. Pollock, University of Michi¬ 
gan. (Communicated by H. H. Bartlett.) 

Many observers of islands of the Pacific region from the early 
explorers to the present time have noted evidence of change of strand 
line in the form of raised coral reefs, of elevated terraces and wave- 
cut beaches above present sea level in both elevated limestone and 
on volcanic shores. The earlier observers interpreted these facts as 
indicating the elevation of the lands in relation to a constant sea level. 
More recently the view has been presented that such changes may 
have been due to a lowering of sea level relative to a stable land. 

If the latter is the correct interpretation it could hardly do other¬ 
wise than affect the whole ocean, and evidence for the same amount 
of shift should be found in widely separated localities in all the oceans. 
Of course local differential movements might mask or even com¬ 
pletely hide the evidence for the general shift, yet if the shift has 
actually been a general change of sea level the evidence must be 
available in many localities and the exact mount of the shift becomes 
of prime importance. It has been difficult for observers to determine 
from a study of wave-cut benches and sea caves where the sea level 
stood during the time when the caves and benches were cut, and 
different men in the same region have interpreted the evidence dif¬ 
ferently. On the Island of Tutuiia, American Samoa, Daly» noted sea 
caves cut at the present sea level and their relation to that level, 
compared them with similar caves cut at the higher level before the 

» Paper number 272 from the department of Botany, Umvereity of MichiKan. Re¬ 
ceived December 6,-1927. 

* Dalt, R. a. Thf Otology of Amertcan Samoa. CameRie Inst Washington Dept. 
Marine Biology 19: 05-143. 1024 (Publication 340). 
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last shift, and concluded that the diift was 6 meters or 20 feet. 
Chamberlin,* studying wave-cut benches in the same region, thought 
the shift was somewhere from 12 to 20 feet, and most likely 12 to 15 
feet. 

Wentworth and Palmer* studied the wave-cut benches on the 
Hawaiian Islands, and concluded that a negative shift of the strand 
line here occurred later than the origin of the youngest tuff cones on 
Oahu, to the amoimt of about 12 feet, or somewhere between 10 and 
15 feet. 

Todd and Hc^meister* conclude that the benches they observed 
indicated a shift of 6 to 8 feet on Fiji and 0 to 10 feet on Tonga. 

The author had a sojourn of two years in the Hawaiian Islands, 
from the summer of 1922 to that of 1924, during which period he 
made a study in considerable detail of the coral reefs on Oahu, both 
living and fossil. Incidental to this study certain observations 
seemed to establish the fact that the amount of the shift on Oahu, 
estimated by Wentworth and Palmer at about 12 feet, was really 
more nearly equal to that estimated by Daly for Tutuila, Samoa. 
It is the object of this paper to present the evidence for this con- 
cliision. 

The locality in which the decinve observations were made was on 
the east shore of Pearl Harbor on the Island of Oahu, the location of 
the great Naval Station of the United States in the Pacific Ocean 
region. 

Pearl Harbor consists of a series of broad, pouch-Kke bays com¬ 
monly known as the Pearl Lochs. The outlets of all the lochs con¬ 
verge to a single channel which forms the entrance to the harbor. 

At an early stage of its development Pearl Harbor was a broadly 
open bay which during long geological time has become largely 
filled, in part with calcareous deposits of all the kinds of material 
found on the neighboring coral rerfs, in part by detritus from erosion 
of the surroimding hi^land, and in part by- volcanic tuff. The 
latter is particularly in evidence on the eastern shore of the harbor 
near which is a considerable niunber of craters known as the Salt 

* Cbaubibun, R. T. The Geological Interpretation of the Coral Retfe of Tutuila, 
American Samoa. Carnegie Inst. Washington Dept. Marine Biology 19: 145-178. 
1924. 

* Wbmtwobth, C. K. and PAuaiB, H. 8. Buetatic Benchee of Monde of the Morth 
Paeijte. BuU. Qeol. Soo. Anur. IS: 521-544. 1925. 

* Todd, H. S. and HomnueraB, E. Recent Negative Shift in the Strand Line ef 
Fiji and Tonga. Joum. Qeol. S6: 548-566. 1827. 
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Lake cratera, aince one of them ia ao near aea level that it alwaya con¬ 
tains a small lake in which there is a deposit of salt on the bottom 
at low stages though it is not connected directly with the sea. All 
the craters in this vicinity have been long extinct but during the 
period of their activity whenever they were in a state of eruption 
quantities of fine ashes drifted on the northeast trade wind toward the 
southwest forming a broad, gently sloping ridge from the Salt Lake 
craters to the charmel entrance of Pearl Harbor. This deposit of 
volcanic was one of the major factors in the partial closing of the 
broad outlet of the original bay, converting it into a nearly closed 
series of lochs. 

Iirunediately adjacent to the east short of Pearl Harbor is a small 
crater known as Makalapa crater. The highest point of its crater 
rim is about 100 feet above sea level and on one side it slopes down 
rather steeply to the Pearl Harbor shore. At the foot of this slope 
runs the O^u railway and the cuts along its right of way afford some 
opportunity to see the formation of the region. On this slope are 
located the great oil tanks which the Doheny oil interests constructed 
for the United States navy. In laying the foundations for these tanks 
and digging the trenches for the pipe lines connecting the oil tanks 
with the pumping station, slopes were leveled down, depressions in 
the land were filled up, and in the process the materials composing 
the land of this region were disclosed to a considerable depth below 
the land surface from near sea level to an elevation of about 50 feet 
above that level. Some of the oil-pipe ditches were excavated to a 
depth of 36 feet below the surface of the tuff. Preliminary to the 
work of construction of the oil tanks this region was surveyed with 
oontoiir lines having a vertical interval of ten feet, and stakes were 
set to mark the contour levels. The construction engineers very 
kindly allowed the author access to the blue prints of the survey, and 
with the stakes marking the contour lines it was possible to get very 
accurately the elevation of any given spot within the limits of the 
survey. Along several of the trenches for the pipe lines, observations 
were made of the calcareous depodts laid down during the last period 
when the sea stood higher thim its present level, that is, the period 
during which were out the benches observed in many localities in the 
Hawaiian Islands by Wentworth and Palmer. Those observers state 
that the eustatio sMt took place much later than the origin of the 
most recent tuft craters on Oahu, and in the Koko Head re^n 
they found the bench of the time preceding that shift cut into the 
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tufaceous materials at the base of those craters. They also assort 
that the Salt I^ke craters are enormously older than those of Koko 
Head region. They were therefore completed before the shift of 
strand line and might be expected to exhibit in one way or another 
evidence of the sea level before the shift. 

Even with the sea 20 feet higher than its present level, Pearl Harbor 
would still be a more or less inclosed bay, and the shore in the region 
of Makalapa crater would be protected from the great waves of the 
open ocean by the extension of the low ridge previously described, 
running from the Salt Lake craters to the Pearl Harbor outlet. Per¬ 
haps because of this protection the sea, during its higher level, made 
calcareous deposits but did not cut a bench around Makalapa crater. 
It was fortunate that the author was able to make his observations 
of these deposits during the period of construction of the oil tanks, 
and he is under obligation to the construction engineers for the 
opportunity of seeing their blue-prints and obtaining the informa¬ 
tion as to the elevation of significant materials. They frequently 
informed him whenever any such materials were opened up to in¬ 
spection. It was chiefly owing to this assistance that the amount of 
the last shift of strand line could be fixed with a nearer approximation 
to accuracy than had previously been done. 

Though the accuracy of survey lines was available only around the 
Makalapa crater, observations pointing to the same general con¬ 
clusions were made along the outlet ch.annel where the low ridge of 
tuff from the ^alt Luke craters meets that channel. The shore cliff 
in that vicinity is composed of the tulT layers separated by thin 
sheets of calcareous material in its lower portions, but these tuff 
layers are capped by a continuous deposit of calcareous material in 
which coral fragments, shells, etc., are embedded in calcareous sand. 
In this locality calcareous deposits were traced to an elevation of 15 
feet but the highest limit was not determined. In neither of these 
two localities, Makalapa crater and the harbor channel, were cal¬ 
careous deposits seen at an elevation higher than 25 feet above 
present sea level, though in other localities within Pearl Harbor, 
namely, on Ford Island and the Waipio peninsula, there are cal¬ 
careous deposits up to an elevation of about 40 feet. These facts 
indicate very clearly that deposits of tuff from the Makalapa crater 
and in the lower part of the ridge from the Salt Lake craters were laid 
down subsequently to any submergence of Oahu that was greater 
than 25 feet, and that when the last eruption from these craters 
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occurred and for some time afterward, the sea stood somewhat less 
than 25 feet higher on the land than it does at present. 

The calcareous deposits used to determine the highest level at which 
they occurred were mostly in pockets or depressions around the base 
of the Makalapa tuff cone, and some of them may still be seen in 
part along the railway cut in this vicinity. It is likelv, however, 
that the upper portions of all of them in this region have been com¬ 
pletely hidden or removed in the extensive operations in the con¬ 
struction of the oil tanks, and will never again be open to observation. 
Even though the upper portions had been covered up by tuff carried 
down over them by rain, the sections along the pipeline ditches, 
running up the slopes as they did, made complete exposures of the 
depth and elevation of the calcareous deposits. 

The field notes of the observations, written for each on the spiot 
at the time the observation was made, show that at five different 
points within the Makalapa area a record was made of the liighest 
elevation at which the calcareous deposits appeared. At two of these 
points traces of calcareous material were recorded as occurring up to 
25 feet, but more marked at 22 to 2^1 feet. Two others were recorded 
as at 22 feet, and one at 21 to 22 feet. At the highest level the ma¬ 
terials were in very thin layers, fine-grained and friable. At slightly 
lower levels shells and coral fragments were recognizable, and still 
lower, clumps of coral that might have l)een in place as they grew. 
In one pocket there were quantities of a bryozoan. 

Critical facts in these observations are that the extreme elevation 
at which any of the calcareous materials were seen in this region was 
25 feet above present sea level; that these highest layers were thin, 
fine-grained and friable, like the sand at the top of the sea beach; 
that at about 22 feet these deposits were greater in quantity, jind at 
least one exposure at this level was seen to contain shells and coral 
fragments; that at still lower levels the number of coral fragments 
increased; and that at about 15 feet there was a bed of coral that 
seemed to have grown in place where it was seen. 

In the interpretation of these facts it wj\a assumed that the highest 
calcareous deposits, those at 25 feet elevation, were at the top of the 
beach above high tide, and the question was presented, how many 
feet would this be above high tide. As an aid m answering this ques¬ 
tion it had been noted that on a shore where the waves came in from 
the open ocean but were broken by a coral reef a few hundred feet' 
(rff shore, the highest part of the sandy beach was 7 feet above hi^' 
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tide. In the region around Makalapa crater, where there would be 
not only the protection from the waves of the open ocean afforded 
by the coral reef off the entrance of Pearl Harbor, but also the added 
protection afforded by the ridge of tuff previously mentioned, it is 
believed that the highest port of the beach would be not more than 
five feet above high tide at the most. High tide level of the period 
before the last shift would therefore be 20 feet above present sea 
level, and the calcareous materials seen at 22 feet, may still have 
been tossed up by the waves 2 feet above high tide. Since the range 
of the tide in the Hawaiian Islands is three feet, the tide range as a 
whole was at least 17 feet higher in the time preceding the shift 
than at present. 

There is still a little uncertainty on two points as to the correctness 
of these figures. In the first place it may be that in this protected 
situation and on a steep shore the waves would not deposit materials 
as much as five feet above high tide. Perhaps it would be only four 
feet instead of five. In that case the range of tide for the earlier time 
would be from 18 to 21 feet higher than at present. The second point 
of vmcertainty is due to the failure of the writer to note whether the 
sea level used by the engineers in charge of the oil tank construction 
was “mean tide level” or “mean low tide.” The difference is one 
and one-half feet. It is believed the latter was the sea level datum 
used by them, which agrees with the figures first given. If, however, 
the other datum was the one used, the whole tide range of the earlier 
period would be one and one-half feet higher. Accepting both un¬ 
certainties we may say that in the period preceding the last shift of 
strand line the sea stood higher than at present by an amoimt be¬ 
tween 17 and 20 feet on the Island of Oahu. This conclusion can 
be drawn with a very high degree of certainty as to its accuracy. 

The author believes he has presented more reliable data than any 
previous writer whose work is known to him as a basis of approxi¬ 
mating the amount of the last land-sea level shift on the Island of 
Oahu, whatever the final conclusion which will be reached as to whether 
it was a shift of land or a shift of sea. It is impossible to know how 
much wave-cut benches were lowered below the level of the sea that 
cut them, hence the uncertainty of the conclusions of Wentworth and 
Palmer, as well as those of many others. Sea caves also may have 
quite different dimensions in relation to the sea that excavated them, 
depending on the resistance of the materials in which they are ex¬ 
cavated. The good fortune which allowed the recognition of the 



VBB. 4,1928 pollock: stbakd ukb on oAHtr 59 

materials characteristic of the beach above high tide in continuation 
with those of a lower level, coupled with the opportunity of deter¬ 
mining the elevation above sea level by accurate surveys, all make 
for a higher degree of accuracy than has previously been attained. 

As to whether the shift was an elevation of the land or a lowering 
of water, the most convincing evidence for the latter will be the proof 
that arotmd many islands as well as along the shores of the conti¬ 
nents there has been a similar shift in the same direction and of a 
similar amount. If the shift was one of the land the chances are 
almost infinitely against its being of the same degree in many widely 
separated localities in all the oceans, while if there was a lowering 
of the water it would within a short time affect all the lands in all 
the oceans. Of coiirse it must be granted that local shifts of the land 
may mask or entirely hide the effects of a change in water level, 
nevertheless it is of great importance to determine as exactly as 
possible, the amount of apparent shifts of land or sea wherever found. 
It would seem that the evidence of wave-cut benches such as those 
observed by Wentworth and Palmer should be interpreted to mean a 
higher sea level at wliich they were cut than those authors were led 
to believe. Also, the interpretation of Chamberlin in Tutuila, Samoa, 
based on wave-cut benches, is likewise probably too low, and should 
allow a greater shift than he supposed, or at least it should be the 
upper limit of his allowance, namely about 20 feet. Sea caves, which 
are cut partly above and partly below tide level, may, in all probabil¬ 
ity, be a safer guide to the former sea level than wave-cut benches. 
If we accept Daly’s interpretation of the former sea level on Tutuila, 
which was based on the sea caves, the shift in Hawaii is practically 
identical with that in Samoa, in direction and degree. 

Conclusions: 

1. The last negative shift of strand line on Oahu involved a change 
of land-sea level somewhere from 17 to 20 feet. 

2. This agrees very closely with the findings of Daly on Tutuila, 
Samoa, and is greater than Wentworth and Palmer believed was 
indicated by the evidence furnished by the wave-cut benches on Oahu 
and other idapds of the Hawaiian group. 
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PALEONTOLOGY.—A caddis case of leaf pieces from the Miocene 
of Washington.^ Edward W. Berry. (Communicated by John 
B. Rebbidb, Jr.) 

The aquatic larvae of the so-called caddis flies (Trichoptera) con¬ 
struct a variety of protective cases of a variety of materials. These 
are frequently fossilized, and are especially liable to be encountered 
in continental deposits, since the larvae inhabit all sorts of fresh 
water environments. 

Last year I described* a new type of fossil caddis case constructed 
of leaf pieces, which occurs very abundantly in the lower Eocene 
(middle Wilcox) of western Tennessee, in what were interpreted as 
lagoonal deposits. These cases were broad and depressed, and were 
neatly constructed of symmetrically cut pieces of drift leaves. 

The habit of utilizing leaf fragments in the construction of the 
cases of the larvae—the so-called caddis worms or caddis fly worms -- 
has, of course, been frequently noted among existing forms, and is 
especially pronounced in the family Limnophilidae. The archite';- 
tural plan adopted varies both with the species and with the seasons, 
but in no case are the leaf pieces known to be as symmetrically uni¬ 
form as in this lower Eocene form, although this is approximated in 
the genera Glyphotaelius and Pycnopsyche. (Consequently the pseudo¬ 
generic term Folindusia was coined for the fossil form made of leaf 
pieces, in conformity with the term Industa, which has long beci 
used for generically indeterminable fossil caddis cases of the familiar 
sand grain type. 

The new Miocene species which is the subject of this note iray 
therefore be referred to Folindusia, and described as 

Folindusia miocenica Berry, n. sp. 

Cases relatively large, depressed, two faced with sharp edges, somewhat 
over 3 times as long as wide, decreasing shghtly in width from in frrnt 
backward, amounting to about 1 millimeter in a length of 2 6 centimeters. 
Size rangmg from 1 5 to 2.5 centimeters in length by 4 to 7 5 millimeters 
in width Constructed entirely as far as observed of relatively small vege¬ 
table fragments In the specimen figured these are all small and irrcgularl ^ 
cut fragments of leaf blades, but m smaller cases fragments of small stic. s 
or perhaps pieces of petioles (“ballast sticks”) are incorporated, and in one 
specimen a long piece of this kind occupies one margin. Both monocoty- 
Iraonous and dicotyledonoua leaves are mined and there is apparently no 
adection since, although the fragments are much too small to be determined, 

* Received December 12, 1027. 

•Edward W. Bbubt. U. S. Nat. Mua. Proe. 71(14): 1927 
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observed differences in texture and areolation of the pieces in a single case 
show that several species of leaves are represented, and that the “worm” 
did not get all of its building material from a single leaf. The number of 
pieees on one face of a case amounts to slightly in excess of 50, which is in 
striking contrast to the Eocene species 
FoUnduaia wikoxiana in which the num¬ 
ber was from 5 to 8. 

Folindxuia miocentca was found in the 
fine grained, diatomaccous clays of the 
Latah formation at the Brick-yard ex¬ 
posure in Spokane, Washington. These 
clays carry an especially rich, varied, and 
well preserved mesophytic terrestrial flora 
of later Miocene ago amounting to over 
160 species The conditions of deposi¬ 
tion have been interpreted by Pardee and 
Bryan' as lacustrine, and due to stream 
damming by flows of the so-called Colum¬ 
bia lavas. 

The philosophy of such flat cases is 
obviously to prevent them from being 
readily capsized or rolled to the conse¬ 
quent discomfort of the relatively small 
occupant, and consequently such cases 
may be considered as evidence of some 
current action. 

The present species is obviously dis¬ 
tinct from Folinditaia wikoxiana in the 
larger number of much smaller and more 
irregular leaf pieces used. It probably 
belongs in the same family, Idinnophili- 
dae, incidcntelly a rather lar^ and ^-Fehudusk rmocemca 

widely distnbuted group, which is es- Uerry, n. sp X 3 Miocene of Spo- 
pecially prominent m the faunas of ponds kane, Washington 
and slow streams. 

BOTANY.— Studies of Venezuelan Bignoniaceae, — I. Ceratophytu n, 
a new genus of vines.' H. PrmER, Caracas, Venezuela. 

The genus Adenocalymna was fully described for the first time by 
P. de Candolle* from notes and Brazilian sjiecimens left by von 
Martins. It included originally 19 species, one of which {A. bra- 

* J. T. Pardub and Kihk Bryan. U S Geol. Survey Prof Paper 140: 16-16 1027. 

‘ Received December 0, 1027. 

• D.C. Prodr. 9; 100. 
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chyhotrys) is doubtful, another one (A. GuiUemini) has not been seen 
again by modem monographers of the genus, and the remaining 17 
are characterized by the biseriate disposition of the ovules, with the 
exception of A. macrophyUuin and A. Salzmanni for which this char¬ 
acter has not been ascertained. Two of the other species (A. flori- 
bundum and A. plic^olium) have since been transferred, the first one 
to Arrabidaea and the second to Memora, Besides, Adenocdymna 
aplendens, created in 1896 by Bureau and Schumann, and which shows 
8-seriate ov\Ues, lately became the type of Haasler’s genus Chodanthua. 

It seems evident, first, that the intention of the authors of genua 
Adenocalymna was to include in it only species with biseriate ovules, 
and secondly, that most modern students of the group have supposed 
this arrangement to be a fundamental character. If we consider, 
then, that we have in the two species described hereafter a third type 
of such arrangement, namely an S-seriate disposition of the oviUes, 
and also, that the shape and size of the fmit u absolutely aui generia, 
the tendrils always trifurcate and the insertion of the inclosed stamens 
densely villous, their separation to form a distinct genus will appear 
as sufficiently justified. Besides, the affinities of the group would be 
with Haplophyium or with Diatictia Manaoana, rather than with 
Adenocalymna. 

On account of the likeness of the capsule of the type species to a 
goat’s horn, 1 propose for the new genus the name of Ceratophytum, 
which is self-explanatory. 

Ceretpphytom Pittier, gen. nov. 

Calyx tubuloso-oampanulatus apice truncatus vel subquinquedentatus, 
extus lepidotus, plus nuDUsve distincte glandulosus, intus glaber, eglandulo- 
sus. Corolla tubuloso-campimulata basi in tube contracts, apice lobata 
lobis subaequantibua auborbiculatis, extus plus minusve dense puberula 
intus prope insertionem staminum dense villosa. Stamina manifeste 
didynama inclusa, thecae glabrae, divaricatae; staminodium breve, fili- 
forme. Discus annularis vel cupulatus, conspicuus. Ovarium sessile, 
latcraliter compressum, plus minusve sulcatum vel angi^tum cum stylo 
obsolete articulatum, owilis numerosis, S-seriatim placcntis binis pro loculo 
affixis anatropis; stigmata subfoliacea. Capsula magna elongato-linearis, 
septo parallele compressa, apicem versus attenuate; extus sublaevis, septi- 
frage dehiscens. Semina applanata, alata, alia membranaceis, subhyalmis, 
interdum apicem truncatis—Fruticee scandentes, vulgo glabemmi. Folia 
decussata plerumque temata vel interdum conjugata cirrho terminali 3- 
furcato clausa; pnylla stipulas simulantia non notata. Flores majusculi, 
speciosi, albi vd partim lutescentes, racemos umbelliformes decussatos 
terminales referentes, bractcis bracteolisque minoribus deciduis vix notatis. 
Species 2, venezuolenses. 
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Centaphytum ctprlcorae Pittier, sp noy 
Frutex scandens, ratnis orasus, oortice grueo, rugoeo verruculis cioatnci- 
buB fobolorum delapeorum mtermixtis obtectis, ramulis teretibus, laevibus, 
glabemmu, parce lenticellatia longitudinaliter stnatis foliis membranaceis 



Figure 1 —Right lide Capenle of Ceratophyium eapncome, full view reduced to } 
nature! eiie Left side above apex of same, front view below side- Geft) and front 
view of base all reduced to { natural uie 
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glaberrimis, vcl novellis vix puberuiis, plerumque tematis, summum in- 
terdum conjugatis cirrho terminali trifurcato clausis, lonm petiolatis, petiolis 
tcrptibus, supra obsolete canaliculatisj ^tiolulis momoe longis supra anguste 
canaliculatis, terminali londore, lammis late ovatis obovatiave basi rotun- 
datis subcuneatisve, apico kte rotundatis brcvissime et obtuse acuminatis 
mterduin utrinque obtusis retusisve, supra solute viridibus costa venisque 
priraariis circa 5 prominulis, subtiw palUdioribus, laxe reticulatis, costa 
venisque prominentibus; inflorescentia brevi, terminali, e basi ramosa, floribus 
apice pedunculorum 4-6 umbellulatis, rhachide minute puberula, bracteis 
diminutis, caducissimis; pedicellis gracilibus calycc subaequantibus vel 
longioribus; cidyce tubuloso-campanulato, apice truncato vel sinuato, extus 
rufulo-furfurescente, mtus glabro, glandulis nullis vel 10 obeoletis; corolla 
iubuloso-cantpanulata, extus tubo budlari brevi aurantiaco cxoepto alba 
minutissime furfuraceo-Aavcscente, intus Hava, prope insertionem staminum 
dense viIloBa, demum glabra, lobubs orbicularibus, basi plus minusve con- 
tractis, utrinque albis; staminibus brevibus, circa dinudium corollae aequanti- 
bus, filamentiB minutissime adpresso-puberulis, antheris divaricatis, glabns, 
staminodio filiformi; disco annulari crasso glabro: ovario leviter compresso, 
onguloso vel plus mmusve sulcato, minutissime lepidoto; ovulis pro loculo 
numcrosis, 8-seriatis, stylo glabro apicem versus attenuate; capsula elongata, 
laevi vel rugulosa, glabra, valde arcuata, lineari-lanceolata, apicem versus 
scnsim attenuata, applanata, apice grosse mucronata, valvis lignosis medio 
longitudinaliter sulcatis carinatisque; seminibus alatis. 

FSutex ut videtur c rupibus pendens, multicaulis, 5-6 m. longus Petioli 
3-8 cm. longi; petioluli laterales 1-14 cm. longi, termiaale 1 5-3 cm longum 
laminae 8-10 cm. longae, 5-7.5 cm. latae. Pedicelli 9-17 mm. longi. 
Calyx 11 mm. longus. Corolla circa 7 cm. longa, tubo basUari 7 mm longo, 
lobulis 1 5-1.6 cm. longis latisquc. Stamma raajora circa 27 mm. longa, 
mmora 15 mm., omnes 7 mm supra l^in corollae aflixa; thecae circiter 3 
mm. longae; stanunodmni 3-4 mm. longum. Discus 1 5-2 mm. altus. 
Ovanum 3 mm. lonmim; stylus 3.1-3 3 cm longus Capsula crasse 
pedunculata circa 40 cm. longa, 3.8 cm. lata; semina cum alia 4.5-5 cm. lata, 
circa 1.5 cm. longa. 

Venezuela: Between Catia and Blandln, on the road from Caracas to 
La Guaira, hanging from rocks; flowers and fruits May 11, 1924 {PiUier 
11527, type, in the herbarium of the Commercial Museum at Caracas, and 
cotype m the U. B. National Herbarium at Washington, D. C). 

As further distinctive characters between this species and those of genus 
Adenocalymna, we may mention the length of the capsule, which is gradually 
attenuate with a flattened subquadrangular transverse section. The fruits 
of none of the original species of Adenocalymna are known, with the ex¬ 
ception of three cases in which they were subsequently described as “sub- 
teretes" or “mbcyhndricae” and as much shorter and narrower than those 
of either of the two species of Ceratophytum. The calyx of C. capricome 
is decidedly truncate, devoid of marginal lobules and of the subsessile 
glands on the inner surface as reported by Schumann. The leaves are 
mostly 3-foholate and, when conjugate, end in a trifurcate tendril, whereas 
this is described as simple in every case when it has been observed in the 
Adenocalymna species. 
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It is most certain that a more complete comparative study of more copious 
materials will show further divergences. For the present I only indicate 
those which happened to strike me and at the same time express my con¬ 
viction that genus Adenocalymna, as constituted at present, is an hetero¬ 
geneous and unsustainable complex. 

Ceratophytum brachycarpum Titticr, sp. nov 
Frutex altc scandens, rarnis crassis, angulosis, ramuhs gkbris, stnatLs, 
copiose verruculosis, cortice griseo vel nigresconte obtectis, fob is lunge 
petiolatis plerumque tematis, mtorduin conjugatis cirrho terminali glabro, 
vahdo, 3-furcato clausis; petiolis gracihbus, teretibus, striatis, parcissime 
lenticellatis, supra anguste canahculatis; petiolulis brevibus, striatis, cana- 
liculatis, terminali lateralibus vix dupio longiore; foliolis conaceis ovatis, 
basi plus mmusve obliquis subemarginatisve et leviter coinplicatis, apicc 
subacuminatis obtusisve, supra lactc viridibus, opacis, costa impressa, 
vcnis venulisque prominiilis, subtus vix pallidionbus, glandulis impressm 

E raecipue secundum custam interspersis, costa vemsque circa 6 promincnti- 
us, venulis laxe reticulatis prominulis, inflorescentia brevi, niodice pcduncu- 
lata, pedunculo crasso pubenilo, floribus podicellatis ad apicom peduncu- 
lorum secundariorum umbcllulatis; pedicellis puberuhs calycein plus minusvc 
aequantibus; calyce cainpanulato, raargine scarioso irrogiilariter pareeque 
dentato, plu.s mmusve distincte glanduloso, glandulis mgresetmtibus elon- 
gatis, domum extus dense Icpidoto, irrcgulariter glanduloso, glandulis 
globosiB, intus laevi; corolla alba (in sicco cinnamomea), tubuloso-campanu- 
lata basi m tubo brevi angustu contracta, lobulis suborbiculanbus, imbrica- 
tis, subaequantibuR, extus furfuraceo-velutina, intus lobulis et inwrtione 
staminum dense villosa exceptis glabra, stanunibus glabris, hlamentis quam 
corollae tubo dimidium brevioribus, antheris divancatis; staminodio hli- 
formi; disco annulan-cupulato, plus muuisvc plicato ot margine sinuato; 
ovano leviter applanato, lateraliter sulcato, extus Icpidoto, ovulis pro loculo 
numerosis, S-scnatis; stylo modioc longo, glabro, stigmalibus lanceolatis; 
capsula crassa, lignosa, applanata, subrccta vol arcuata, hnean-lanccolata, 
apicem versus attenuate, grosse mucronata, extus lacvi, villuso-punotulata, 
punctis impressis, valvis medio leviter canahculatis, basi bigibbosis, acmini- 
bus alatis. 

Petioli 4.6-7.5 cm. longi, pctioluli lateralcs 0 7-2.4 cm., terminales 1.5- 
3 7 cm. longi; laminae 8.5-13 cm longao, 4.5-9 cm latae. Pedunculi 
primarii 1.5-3 cm, socundarii 0.5 1 cm longi; ptxlicelli 1-1.5 cm. longi. 
Calyx I cm. longue, supra 7 miii. diam Corolla circa 7 cm. longa, tubo 
basilari 0 mm longo, lobulis 1-1.5 cm longis, l.:i"1.7 cm. latis. Stamina 
majors circa 2.3 cm , minora 1.5 cm , longa, oninrs circa 8 mm supra basin 
tubo aflSxa; thecae 4 ram longae; staminodium 5 mm. longum. Discus 
circiter 1.5 mm. altus (Ivarium circa 4 mm longum, stylus plus mmusve 
3 cm. longus. Capsula 16-24 cm longa, 3 cm lata; semma cum alls circa 
3.3 cm. lata, 1.4 cm. longa. 

Venezurla: Near Garabato, between Villa de Cura and Magdaleno, 
Aragua; Bowers and fruits May 7,1925 {PiUier 11805, type, in Herb Comm. 
Mtis., Caracas, co-type in U. S. National Herbarium, Washington, D C ) 
La Sanguijucla, between Alpargat6n and Urama, Carabobo, fruits D?- 
cember 17, 1920 {PiUier 9153); vicinity of El SombriTo, Gufinco, in light 
forest; flowers and fruits April 17, 1927 {PiUier 12366); near Sararc, Lara, 
in light forest; flowers and fruits April 9, 1925 {PiUier 11754). 
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This species differs from the preceding m the coloring of the corolla, the 
dimensions of the several parts and, principally, m the sue of the capsules 
and seeds Besides, the valves of t^ capsule are copiously punctate, a 
character not perceptible in those of C capneomt and the glandular system 
IB more developed in the leaves, calyx and corolla 
Before closing this contribution, I wish to add that the type-specunens 
of both species have been submitted to Mr Sprague, the well known author^ 
ity on the Btgtumuiceae, who concurred m the opinion that they represent 
a new genus I am sincerely obliged to him for his kindly aid 


ZOOLOGY —New marine moUuake from Ecuador ‘ Paul Bartsch, 
United States National Museum 

A recent shipment of moUusks collected by Mr J M Reed, of Guaya¬ 
quil, Ecuador, at Salmas m Guayaquil Bay, for the Southern Cali- 
fonua Conchology Club, and transmitted by that Club to the U 
National Museum for determination, contains a number of new things 
which are here described 

This collection ns well as the two transmitted by Dr R A Olsson* 
some time ago from which we also descnbed a lot of new matenal, 
show that the region in question offers noh opportumties to the 
careful collector, and it is hoped that more work of the kind will be 
done here to make known to us that fauna I am informed that the 
sponsors and heaviest backers of Mr Reed’s expedition have been 
Messrs A M Strong, W L Brown, and C E White 

Mangllia white!, new species 
Fig I—1 

Shell small elongate-comc, white with two slender reddish-brown bands 
which cover the two spiral threads anterior to the suture The axial sculp 
ture consists of broad, roimdcd nbs which are only shghtly elevated at the 
summit and mcreaso rapidly toward the middle of the space between the 
suture and summit and then agam decrease anteriorly toward the suture, 
disappearing shortly after reachmg the base The spaces that separate 
these nbs are about half as wide as the nbs The spii^ sculpture consists 
of rather broad cords which arc separated by channels almost as wide as 
the cords Of these cords, 7 occur between the summit and the suture 
Suture well constneted Base attenuated, slightly concave on the left side 
marked by 13 low, broad spiral threads Aperture oval, strongly channeled 
anteriorly and moderately notched at the postenor angle, the outer hp 

'■ Published by permission of the Assistant Secretary of the Smithsonian Institu¬ 
tion Received December 28, 1027 

■iVsw MoUti$k$ from Smta Eltna Boy, Bewidor Proo U 8 Nat Mus , No 2651, 
66i 1-0, pit i-t Additional note moUiukt from Santa Eltna Bay, Eouador Proo U 
S Nat Mus, No 2646, 69 1-20, pis IS 



BABTSCH: ICABINS UOVLVeXB TStOU DCUAOOB 


67 


reinforoed within by a strong callus which bears 9 poorly developed lirations 
on the inside, the strom^st one of which is inunediately anterior to the 
posterior not^, from which they grow consecutively weaker anteriorly; 
there is a strong varicial-like rib immediately behind the aperture on the 
outside. 

The type (Cat. No. 367966 U. S N. M.) has 7 whorls, and measures— 
length, 5.3 mm.; greater diameter, 2.5 mm. 

Olivella goayaquilensis, new species 
Fig. I.—10. 

Shell of medium size, elongate-ovate with the spire decidedly elevated, 
the first 5 turns flesh-colored, the fifth flesh-colored with a narrow brown 
zone near the summit and another in the suture, the last whorl is flesh- 
colored with a narrow brown zone at the summit, and another zone 
about 3 times as wide separated from this by a pale zone about as wide as 
the dark zone at the summit; this is followed by a broad light spiral zone 
which is as wide as the broad spiral brown zone immediately posterior to 
the first fold of the base; a narrow brown zone is present on the anterior half 
of the first fold and a much broader one which extends over almost half 
the base_ anterior to the second fold; the interior of the aperture is yellowish- 
white with 2 broad spiral bands of brown, one at the posterior angle and 
the other extending anteriorly from the middle; the extreme outer edge of 
the aperture is yellowish-white. The whorls are polished, scarcely marked 
by incremental lines; microscopic spiral striations are present. Suture 
narrowly channeled. Periphery rounded. Base rather stout, marked by 
2 conspicuous folds below the periphery and 4 oblique threads on the columel- 
lar border. Aperture moderately broad, acutely channeled posteriorly, 
moderately deeply notched anteriorly; outer lip thin at the edge; inner hp 
strongly reflected as a heavy cadlus bearing the folds referred to above; 
parietal wall marked by a rather stout callus. 

The type (Cat. No. 307976 U. S. N. M.) has 7 whorls, and measures— 
length, 16.0 mm ; greater diameter, 6 ram. 

Olivella salinasensis, new species 
Fig. I.-12. 

Shejl oval with the spire very short; early whorls flesh-colored, later ones 
pale brown, the last with vermiculations, arrow-shaped markings and dashes 
of yellowish-white, the points of the arrows being protractively directed; the 
interior of the outer lip is mottled at the edge, and brownish-flesh-colored 
within. The firet 3 whorls form a mucronate apex, the next 3 expand very 
rapidly and are separated by a rather deeply impressed channel^ suture; 
the last whorl is marked by fine retractivoly slantmg, incremental lines and 
microscopic spiral striation^. Suture channeled. Base moderately long 
with a smgle impressed line a little anterior to the periphery; the parietal 
and basal callus are marked by folds of which the first two are slender, and 
these are about one-fourth of the length of the aperture anterior to the pos¬ 
terior an(^ of the aperture; they are followed by a heavy fold which in turn 
is followed by two a little less conspicuous, succeeded by a narrower one 
which is followed by 2 heavy folds which in turn are followed by 2 a little 
less strong; the outer lip is thin; the aperture is narrowly channeled pos¬ 
teriorly and dtoply notened anteriorly. 

The type (Cat. No. 367976 U. S. N. M.) baa almost 7 whorls, and measures 
—length, 10.7 nun.; greater diameter, 6.2 mm. 
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Mim ssUiusensis, new species 
Fig. I.—16. 

Shell rather large, oval; early whorls flesh-colored with a narrow zone of 
brown posterior to the suture; the last whorl chestnut-brown^ a little ^ler 
on the posterior two-thirds between summit and suture; the interior of the 
aperture dark chestnut-brown except the posterior zone just referred to; 
the folds on the columella are bluish-white. The 6rst 3 whorls are marked 
by 5 rather strongly incised spiral threads which are not quite of equal 
width or spacing; on the next turn these become much enfeebled, and on 
the last they are ^together lost; the entire surface of the last whorl is mariced 
by fine incremental Unes and fine spiral striations. Suture moderately con¬ 
stricted. Periphery well rounded Base moderately long, the anterior 
half marked by 14 spiral threads which grow consecutively stronger from 
the middle of the base anteriorly, and likewise more closely approximated. 
Aperture somewhat lunate, conspicuously channeled anteriorly; outer lip 
thin; inner lip bearing 4 conspicuous folds which grow consecutively weaker 
from the posterior anteriorly, and which are of equal spacing. 

The type (Cat No 367982 U. 8. N. M) had 6 whorls, and measures— 
length, ^ 8 mm.; greater diameter, 12.7 mm. 

Engina niantensis, new species 
Fig. I.—5. 

Shell moderately large, chestnut-brown, paler at the tip with a con- 

r juous yellowish band immediately below the periphery Early whorls 
ollated. Postnuclear whorls marked by 10 axial ribs on each turn which 
are almost truncated on the middle of the turns and fade rapidly posteriorly 
while anteriorly they extend to the umbilicus, on the early whorls these 
ribs show above the suture as a series of nodules; on the last turn the nodule 
becomes bifid; on the base 6 additional series of nodules are present; these 
nodules in reahty are the intersection of strong spiral cords and the ribs; 
in addition to these stronger spiral cords, less conspicuous spiral threads 
are present which are separated by spaces about as wide as the threads; of 
those threads, 17 arc present between the summit and the suture on the 
last turn. Base about four times as long as the space between the summit 
and the periphery on the last turn, marked in addition to the stronger 
nodules by spiral threads of the same strength as those on the spire • Aper¬ 
ture irregular m outline, white within but brownish on the outer lip except 
where the light zone is present; strongly channeled anteriorly and less so 
posteriorly ; the posterior channel is rendered conspicuous by a heavy callus 
on the parietal wall and on the outer lip; the outer lip also bears in addition 
to the stroug spiral lamella bordering the posterior channel 5 spiral lamellae 
anterior to the light zone; a series of 8 slender, short spiral lamellae are 
present on the parietal wall and postenor half of the inner lip; the anterior 
half of the inner lip is reflected over the columella with a very heavy callus. 

The type (Cat. No 367970 U. 8. N. M.) was collected ^Mr. Jones at 
Manta, Ecuador. It has 6 whorls, and measures—length, 173 mm.; greater 
diameter, 9.3 mm. This specimen has been in the collection of the U. 8. 
National Museum for some time and is not part of the material receive 
from the Southern California Conchology Club. 
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Anschis wUtoi, new species 
Fig. I.—11. 

Shell small, olongatc-conic, ground color llesh-colored, variously marked 
with spots, blotches and streaks of dark brown, rust-color or yellowish. 
The sculpture of the nuclear whorls is partlv eroded; that of the postnuclear 
turns consists of strong, slightly retractively curved axial ribs, of which 12 
occur upon the third, 14 upon the fourth, &th and sixth, and 16 upon the 
last turn. These ribs are separated by spaces a little wider than the ribs. 
In addition to the strong axial ribs, the whorls are marked by fine axial 
threads both on the ribs and in the spaces that separate them. The spiral 
sculpture consists of strong, decidedly elevated spiral cords, of which 4 are 
present on the third to fifth, 6 upon the sixth and the last turn between the 
summit and the suture. The junction of the axial ribs and the spiral cords 
forms elongate nodules having their long axis parallel with the spiral sculp¬ 
ture, while the spaces enclosed between them are oval pits with their long 
axis also parallel with the axial sculpture. Suture strongly constricted 
Periphery well rounded. Base about twice as long as the last whorl between 
summit and suture, marked by the feeble continuations of the axial ribs which 
evanesce shortly after leaving the periphery, and 13 strongly elevated spiral 
cords which ^w consecutively weaker from the periphery toward the base. 
Hie spaces ^t separate these spiral cords are about as wide at the periph¬ 
ery as the cords, but become narrower toward the base; they are marked 
by slender, rather closely spaced axial threads. Aperture of irregular shape, 
stronglv channeled anteriorly and less so posteriorly; outer lip thick within, 
marked a little behind the edge on the inside by 6 denticles which grow 
consecutively weaker from the posterior anteriorly; the columcUar wrall is 
covered by a rather thick callus which also extends over the parietal wall. 

The type (Cat. No. 367977 U. S. N. M.) has almost 8 whorls, and measures 
—length, 7.7 mm.; greater diameter, 3 4 mm. 

Anachis strongi, new species 
Fig. I.—13. 

Shell small, ovate; early whorls flesh-colored, the later dark chestnut- 
brown, with an even darker band on the posterior half of the base; the 
aperture is dark chestnut-brown with a reddish tinge, paler within. Early 
whorls eroded, the succeeding turns are almost appressed at the summit, 
marked by low, broadly rounded axial ribs, of which 16 seem to be present 
upon all the turns; in addition to these low ribs, the whorls are marked by 
slender incremental lines. The spaces that separate these ribs are a little 
narrower than the ribs. The spiral sculpture consists of 4 strongly incised, 
equal and equally spaced lines between the summit and suture. Suture 
sightly constricted. Periphery well rounded. Base almost twice the 
len^h of the portion between summit and suture of the last turn, the anterior 
half marked by 7 incised spiral lines which separate spiral bands about 
twice as broad as these lines which are flattened; on the columellar portion 
8 additional incised spiral grooves separate an equal number of considerably 
more elevated spiral cords. Aperture rather narrow, decidedly channeled 
anteriorly and feebly so posteriorly; outer lip thick within, narrowing toward 
the edge, marked by 7 aentioles within, of which the first, which marks the 
anterior termination of the posterior channel, is slender, while the two 
•uooeeding are very heavy; the next 3 anterior to this are much less strong. 
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about equaling the first, the last being feeble; the columellar and parietal 
walls are covered by a thick callus 

The type (Cat. No, 367978 IJ. S. N. M.) has 5.5 whorls, and measures— 
length, 6.0 mm.; greater diameter, 3.0 mm. 

Anachis reedi, new species 
Fig. I.—15. 

Shell small, broadly ovate, fiesh-oolored with a narrow zone of brown at 
the suture and a broad zone of much darker brown on the anterior third of 
the base; the posterior two-thirds being of the same color as the zone anterior 
to the periphery; the interior of the aperture shows the same zonation, 
with the ground color a little darker flesh-colored than the exterior. Nuclear 
whorls eroded. Postnuolear whorls appressed at the summit, somewhat 
inflated, well rounded, marked with feebly developed, low axial nblets which 
are mereljr indicated on the early turns, and of which 20 are present on the 
last Volution. In addition to these axial ribs, fine, closely spaced incre¬ 
mental lines are present on the riba as well as the spaces that serrate them. 
The spiral sculpture consists of 5 strongly incised spiral lines which arc most 
oonspicuoua in the intercostal spaces. Suture feebly impressed. Base 
about twice as long as the space between the summit and the suture, the 
extreme posterior portion marked by the feeble continuation of the axial 
ribs, and the entire surface by closely spaced incremental lines The spiral 
sculpture corudsts of 5 deeply mcised continuous spiral lines on the posterior 
third which separate broad, low rounded spiral cords, and 13 strongly in¬ 
cised lines which separate 12 rather strong, well rounded spiral cords on the 
anterior two-tlurds of the base which grow consecutively weaker from the 
posterior anteriorly. Aperture oval; outer lip thick within, bearing 4 con¬ 
spicuous denticles on its middle half; the inner lip and parietal wall are 
covered with a thick callus. 

The type (Cat. No. 367979 U. S. N, M.) has almost 6 whorls, and measures 
—length, 5 3 mm.; greater diameter, 2.8 mm. 

Epitonium strong!, new species 
Fig. I.—2. 

Shell rather large, broadly elongate-conic, white, thin Nuclear whorls 
decollated. Postnuclear whorls inflated, strongly rounded, marked by very 
broad, slightly retractively curved, lamellar axial ribs, of which 14 occur 
upon the first and second, 16 upon the third and fourth, 14 upon the fifth 
sixth, and 16 upon t^ last. These riblets extend equally strong over 
the wWls from the summit to the periphery, and on the last whorl over the 
base to the umbiUcus, here, however, they become somewhat reduced. The 
broad spaces between the axial riblets are marked by incremental Imes and 
microscopic, very closely spaced spiral striations which, however, become 
apparent only under very lugh magnification. Suture strongly constricted. 
Periphery inflated, weU rounded. ^ Base short, strongly rounded, marked 
by the continuation of the axial ribs which become fused at the umbilical 
region. Aperture broadly oval, peristome continuous, reinforced by a 
callus widen replaces the columella on the inner lip and which is mariced by 
6 spiral threads; the rest of the peristome is considerably thickened. 

The type (Cat. No. 367967 U. S. N. M.) has lost the nuclear turns; the' 
7.5 remaining measure—^length, 15.9 mm.; greater diameter, 8.5 mm. 
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Epitimium resdi, new species 
Fig I.—^3. 

Shell of medium size, broadly conic, white with a flush of brown on the 
last turn which is particularly emphasized on the basal portion thereof. 
The last two turns of the nucleus are present and appear to be smooth. 
Postnuclcar whorls inflated, strongly rounded; the first postnuclear whorl is 
marked by 14 slender, only slightly elevated, almost vertical axial riblets; 
on the second postnuclear turn only 10 axial riblets are present, and here 
they are much more elevated and also somewhat thicker with a decided 
angle about nne-third of the distance between the summit and the suture 
anterior to the summit. This state of affairs obtains on the third and 
fourth turn, but here the angle becomes dulled, and the ribs increase ma¬ 
terially m thickness; on the rest of the turns the angle is lost, but the axial 
rite become very much thickened and arc marked by a scries of Imes of 
growth; they arc also conspicuously posteriorly reflected. Ten of the axial 
nte are prcsimt upon all the whorls except the first; the spaces separating 
the axial nte are marked by 6 spiral threads between the summit and suture 
which are of about the same strength and spacing on the first postnuclear 
whorl; the spaces separating these threads arc about as wide as the threads. 
On the second postnuclear turn the spiral threads become obsolete on the 
posterior half of the whorls between the summit and suture, but remain 
strong on the antenor half, the postenor half being marked by numerous 
slender, closely spaced spiral threads; the basal portion of the intercostal 
spaces on the last turn are also marked by conspicuous spiral threads, while 
the rite here arc very much thickened and become fused at the umbilicus. 
Aperture broadly oval; the outer and basal lip very much thickened, that of 
the parietal wall a little less so, while on the inner lip the shell is reinforced 
by a rather strong callus which shows spiral markings. 

The type (Cat. ISo. 367968 U 8. N M ) has 8 5 inmorls (having lost the 
extreme nuclear tip) and measures—length, 12.7 mm., greater diameter 
6.8 mm. 


Turbonilla (Turbcmilla) salinasensis, new species 
Fig I.-7. 

Shell small, elongate-conic, bluish-white. Nuclear whorls 2 6, forming a 
depressed helicoid spire whose axis is at right angles to that of the succeed¬ 
ing whorls, in the first of which the nuclear spire is about one-fourth im¬ 
mersed; the left outlme of the nuclear spire projects very slightly beyond 
the left side of the postnuclear turns. The first 4 postnuclear whorls are 
slightly rounded, the rest almost flattened, weakly shouldered at the summit 
and marked by retractively curved axial riblets which are about twice as 
wide as the spaoos that separate them; of these riblets, 30 occur upon the 
second of the postnuclear turns, 26 upon the third and fourth, 36 upon the 
fifth, 38 upon the sixth and the last turn These rite extend fairly strong 
to tbc summit of the turns which they slightly crenulate. The intercostal 
spaces, on the other hand, are but feebly impressed and terminate a little 
posterior to the suture, leaving a narrow smooth zone in the suture. Suture 
moderately constricted. Periphery well rounded. Base moderately long, 
well rounded, marked by slender incremental lines. Aperture oval; posterior 
angle acute; outer lip thm; inner lip slightly curved and slightly reflected, 
ad^te to the preceding turn for almost half its length; parietal waU g^zed 
with a very thin callus. 
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The type (Cat. No. 367972 U. S. N. M.) has 7 postnuolcar whorls, and 
measures—length, 3.7 mm., greater diameter, 1 2 mm 

Odostomia (CiysaUida) salinasensis, new species 
Fig I. -8. 

Shell small, elongate-ovate, bluish-white. Nuclear whorls small, deeply, 
obliquely imniersed in the first of the succeeding whorls, above which atJout 
half of the tilted edge of the last {lortion only projects. Postuuclear whorls 
slightly rounded, feebly shouldered at the summit, marked by retractively 
curved, broad, low rounded axial riba, of which 18 occur upon the first and 
second, 24 upon the third and fourth, and 26 upon the last turn Those 
ribs are considerably wider than the spaces that separate them The spiral 
sculpture consists of 4 strong threads bctwe<>n summit and suture which 
render the axial ribs conspicuously nodulose, the spaces lietwecn the broad 
spiral threads are less than half the width of the threads. Suture strongly 
channeled. Periphery with a rather strong chanm'l. Base moderately 
long, marked by 6 strong spiral cords; the spaex's separating these spiral 
cords are a little wider than the corrls and an? crossed by slender axial threads. 
Aperture oval, posterior angle acute, outer hp thin at the edgi*, inner lip 
strongly curved, provided with an oblique fold at its inw'rtion, tlie parietal 
wall covered by a moderately thick callus 

The type (Cat No. 367973 U S N M.) has 6 whorls, and measures— 
length, 3.2 mm.; greater diameter, 1.5 mm. 

Odostomia (Crysallida) reedi, new species 
Fig 1-9. 

Shell veiy small, elongate-ovate, bluish-white. Nuelear whorls small, 
deeply, obhqiiely immersed in the first of the succeeding turns above which 
only a portion of the tilted edge of the last portion projects Poalnuclear 
whork almost flattened, very feebly shoulderc'd at the summit, marked by 
rather strong, well elevated, obliquely, protractively slanting axial riblets, 
of which 18 occur upon the secoml and 20 upon the rest of the turns, these 
riblets terminate conspicuously at the summit which they render slightly 
crcnulated. The spaces that separate the axial nbs an* a little wider than 
the ribs; in addition to the axial sculpture, the whorls an marked bv t 
spiral threads which are a little more than half the width of the spaces that 
separate them and which render the junction with the axial ribs feebly 
nodulose. The spaces enclosed between the axial rilis and spiral threads 
form conspicuously impressed, rounded pits Suture well constricted. 
Periphery well rounded. Base moderately long, well niunded, marked by 12 
spiral threads which grow consecutively feebler and more closely spaced 
from the periphery anteriorly; the spaces between these spiral threads are 
crossed by slender axial threads. Aperture broadly oval; outer lip thin; 
inner lip reflected over anif appressed to the base for two-thirds of its length, 
marked with an oblique fold at its insertion, parietal wall covered with a 
thin callus. 

The type (Cat. No 367974 U 8 N M.) has almost 6 whorls, and measures 
—length, 2.3 mm.; greater diameter, 1 mm. 
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Theridum browni, oew species 
Fig. I.-4. 

Shell moderately large, brownish sooty, blotched with splashes of dark 
brown and white; these are usually arranged in alternating series so that 
on the base the tubercles are dark, while the spaces that separate them are 
light; the aperture is light smoky gray with altematinff spots of brown and 
gray at the edge, some of which extend inward as streau into the outer lip; 
the deeper portion of the outer lip is darker in tone than the outer edge. 
The early whorls have the sculpture eroded; on the next to the last it con¬ 
sists of a row of very strong tubercles which is about two-thirds of the dis¬ 
tance between the summit and the suture anterior to the summit, and a 
row of £mer tubercles a little below the summit; on the next to the last whorl 
the anterior row of tubercles is very strong, while on the last it is materially 
reduced; in addition to this sculpture the whorls are marked by numerous fine, 
somewhat wavy incised spiral lines. The base is about twice as long as the 
posterior portion of the last turn and is marked by 4 spiral series of tubercles 
which are brown while the spaces that separate these tubercles, which are a 
little larger than the tubercles, are white. On the base the spiral threads be¬ 
tween the nodules, which are quite numerous, are a little stronger than those 
on the spire. Aperture irregular in outline, very strongly channeled anterioriy 
and moderately strongly channeled posteriorly; the callus on the daiietal 
wall near the posterior angle forms a strong spiral lamella which > 
conspicuous channel between the posterior cd« of this and the ckrter np; 
the rest of the parietal wall is covered by a thm, translucent oallus,‘'whUe 
on the columellar lip the callus is thicker and 8 mok 3 r white; the outer lip is 
moderately expanded and curved almost in a semicircle. 

The type (Cat. No. 367969 XJ. S. N. M.) has 5.5 whorls remaining, and 
measures—length, 23.1 mm.; greater diameter, 14.8 mm. 

Alaba guayaquilensis, new species 
Fig. I.—14. 

Shell elongatc-oonic, the first four turns flesh-colored, the rest horn- 
brown with the varices flesh-colored; the interior of the aperture pale brown; 
the incised spiral lines are also flesh-colored. The first 3 whorls are well 
rounded, smooth, excepting incremental lines; beginning with the fourth, 
5 incised spiral lines are present between the summit and suture. The 
whorls are marked at irregular intervals by strong, almost vertical varices; 
on the last turn there is one which crosses the entire whorl, preceded at 
almost regular intervals by 4 which extend but little beyond the deeply 
incised spiral linos anterior and posterior to the periphery. Suture slightly 
constricted. Periphery well rounded. Base moderately long, well rounded, 
marked by fine incremental lines and 5 strongly incised spiral grooves. 
Aperture brcmdly oval; posterior angle acute; outer lip thin at the edge with 
a strong varix immediately behind it; inner lip'iatber stout; parietel wall 
covered by a thin callus. 

The tjTO (Cat. No. 397981 U. S. N. M.) has 7 whorls, and measures— 
length, 5.7 mm.; greater diameter, 2.5 mm. 

Foasarua guayaqalleaaia, new speciea 
Fig. I.—6. 

Shell small, helicoid, white. Nuclear whorls partly eroded. The later 
turns marked by 3 very strong spiral keels between summit and suture, and 
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3 additional strong spiral keels on the base; anterior to these 3 strong spiral 
keels near the edge of the columella are 2 additional spiral cords of con¬ 
siderably lesser strength than the keels; the space between the summit and 
the first spiral cord,^ which is almost on the middle of the turn between 
summit and suture, is marked by 7 slender spiral threads; 8 slender spiral 
threads are present between the first and second keel, 2 of these being on 
the anterior half of the first keel. The space between the second and third 
keel is marked by 10 spiral threads, of which 4 are present on the anterior 
half of the second keel, and 2 on the posterior half of the third; the space 
between the third and fourth keel is marked by 15 spiral threads, of which 
6 very slender ones arc present on the anterior half of the third and the 
posterior half of the fourth keel; the space between the fourth and fifth is 
marked by 10 spiral threads, of which 4 are on the anterior half of the fourth, 
and 4 in the space between the fourth and fifth keel, and 2 on the posterior 
half of the fifth keel; the apace between the fifth and sixth keels is also marked 
by spiral threads; of these, 4 are on the anterior half of the fifth, and 3 in 
the space that separates them; anterior to this, the slender spiral threads 
are leas conspicuous. In addition to the sbiral sculpture, the whorls are 
marked bv rather strong incremental lines amounting almost to riblets which 
give to the spaces between the strong spiral keels a somewhat cloth-like 
appearance. Base short, openly umbilicatcd; the umbilical wall is marked 
by strong incremental lines but devoid of spiral sculpture. Aperture of 
irregular outline, rendered strongly fiuted by the spiral keels on the outer 
lip which is fairlv thick; the inner lip is lunate, being slightly protracted at 
the anterior angle of the aperture and extending as a ckw-like element at 
its junction with the outer lip on the parietal wall. 

The type (Cat. No. 367971 U. 8. N. M.) has 3.5 whorls remaining, and 
measures—length, 3 7 mm.; greater diameter, 4.1 mm. 

PROCEEDINGS OF THE ACADEMY AND AFFILIATED 
SOCIETIES 

PHILOSOPHICAL SOCIETY 
960th MBBTINn 

The 960th meeting was held at the Cosmos Club October 1,1927. 

Program: Paul R. Hktl: Wave tnechanics. The concept of the atom as 
set forth by Bohr involves the assumption that a revolving electron will not 
radiate energy. This assumption runs counter to accepted ideas, but has 
been tolerate because the Bohr atom works well. 

The wave mechanics of Schrddingor furnishes us with a concept of the atom 
which is free from this objection and which retains all the good features of 
the Bohr atom. In addition it permits of half-quantum numbers which 
seem to be demanded by experimental evidence, but for which there was no 
room in Bohr’s theory. It also gives a means of calculating the intensity of 
spectral lines, which no earlier theory was capable of doing. (Author’a 
aMract.) 

961st meeting 

The 96lBt meeting was held at the Cosmos Club, October 15, 1927. 

Program; Chester Snow: A magneto-electron theory of gravitation. (This 
Journal 17; 467-464. 1927.) 
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A. J. Henry: Abnormal summera in the United Staiea, The summer of 
1927 in Washington, D. C., was the third coolest in that city in the last fiO>odd 
years. This fact 1(^ to a short statistical study of abnormal summer tem¬ 
peratures, not only in Washington but elsewhere in the United States. 

This study was based upon thermometric observations mainly for the 
50-odd years since the early seventies and on observations for more than 100 

E ra at two New England stations. New Haven, Conn., and New Bedford, 
IS. It was shown that abnormal summers are rarely, if ever, general over 
the entire continental United States but tend rather to be locaKz^ in certain 
sections of the area, cool summera in the region extending eastward from the 
lower Missouri Valley to the eastern seaboard and warm summers more in the 
central areas west of the Appalachians and east of the Rooky Moimtains. 
'file rai^ in the summer means is least on the coast and greatest in the inte¬ 
rior. Tne extreme oscillation in the summer mean (the mean of June, July 
and August) is eleven degrees at Saint Paul, Minn., and the smallest oscilla¬ 
tion 18 about half that amount at San Francisco and Santa Fe, New Mex. 

'Fhe outstanding cool summer for New England, the only part of the country 
which has a thermometne record of more than 100 years was that of 1816, 
although the summer of 1812 at Salem, Mass., was cooler. For the remainder 
of the country there have been four noteworthy cool summera in the last 
50-odd years, viz., those of 1903, 1907, 1915 and 1927. Of these 1915 was 
the coolest, 1903 the second coolest and 1927 the fourth. Warm summers 
have be(>n distributed quite irregularly and more or less locally. The summer 
of 1926 at Portland, Oregon, was the wannest ever experienced; at San 
Francisco, the hipest mean was reached in 1888 and at San Diego in 1871. 
East of the Rockies there was a group of warm summers 1889-1^1, also in 
the middle seventies and again m 1919-1920. {Author's abstract.) 

962l> MEETING 

The 962d meeting was held at the Cosmos Club October 29, 1927. 
Program: H. B. Maris* A theory of the upper atmosphere and meteors. 
The force of gravity acting on the atmosphere of the earth causes the heavier 
g^s to settle downward and the lighter gases to nse to higher altitudes by 
diiTusion, and winds unhindered by diffusion would by convection keep the 
composition of the air uniform at all elevations. The classical ideas of the 
change in atmospheric pressure with altitude (e.g. Humphreys, Jeans, Chap¬ 
man and Milne, etc.) have been based on the assumption that convection is 
negligible, at least in the upper atmosphere, and that each gas was through 
diffusion in gravity equihbnum with its own partial pressure. Investigation 
has shown, however, tnat diffusion is of importance only at elevations greater 
than 100 km. 

The ordinary equations of diffusion show at once that if the air were uni¬ 
formly mixed at all altitudes and then left free from all convection currents, 
there would be a constant flow of lighter molecules upward and of heavier 
molecules downward, which would be independent of the altitude until a 
level was reached where the diffusing gas would be in gravity equilibrium. 
This “diffusion” level for hydrogen would move from infinity down to 142 
km. in one day, at the end of five days it would be at a height of 127 km. and 
in 50 dgys it would be at 113 km. The corresponding levels for helium would 
be at 137,120 and 106 km. respectively. The new calculations give hydrogen 
and helium contents above 150 km. roughly 1/100,000 of the values previously 
calculated. 
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Recent use of the upper atmosphere as a medium for transmitting elec¬ 
tromagnetic radiation of wave-length 10 to 10,000 meters has emphatdzed 
the importance of knowledge or at least of a theory of changes which occur in 
the upper atmosphere between day and night conditions during different 
seasons of the year. Absorption of solar and terrestrial radiation by the air 
must determine any theory of temperature distribution in the upper atmos¬ 
phere. Humphreys has discussed this problem and has suggest^ that it 
should have been worked out but no attempt has been made previously to 
apply radiation and absorption coefficients and solve for the thermal condi¬ 
tion of the upper atmosphere or to estimate probable temperatures at eleva¬ 
tions greater than 20 km. for the radiation conditions of day and night or 
winter and summer. 

Water vapor above 11 km absorbs a little over 20 per cent of black body 
radiation from below at earth temperatures while carbon dioxide absorlw 
nearly 40 per cent. Ozone absorbs only about 2 per amt but its presence is 
important because it absorbs about 4 per cent of the solar radiation at an alti¬ 
tude where most of the re-radiation must be by the ozone itself. Temperature 
calculations baaed on these absorption coefficients show that for a 50° latitude 
above a height of sixty kms. we should expect a temperature of about 250‘’K 
during a winter day with a drop to 220° during the night. The atmosphere 
at the base of the stratosphere cannot be in nutiation equilibrium, but it must 
receive more radiant energy than it loses Ixith from above and below during 
a 24 hour day. The temperature condition of the earth’s surface is in very 
unstable equilibrium. The loss in heat by radiation from the warm equator 
is much less than from the cooler polar regions. An increase in temperature 
at sea level near the equator would not result m an increase in the energy lost 
by radiation from these regions, but would actually result in a decrease. Ixiss 
of heat by radiation from the earth depends, not on the condition of the sur¬ 
face, but on the temperature at the ba^ of the stratosphere and absorption 
in the stratosphere. A sbght change in the carbon dioxide of the air would 
have a tremendous influence on the climate of the earth. If the carbon diox¬ 
ide content of the air were increas(>d from the present 0.(Ki per cent to 0.1 
per cent tropical plants would probably grow in the polar regions. On the 
other hand if this protecting sheet ilecreases from 0 03 p«'r cent to 0 01 per 
cent, ice would probably bo found near the equator. 

Since the present theory leads to low densities of the atmosphere above 
heights of 100 kni., densities one hundred thousandth of those of classical 
tables at 300 km , the facts about the appearance of meteors require explana¬ 
tion. It seems possible to do this following to a certain extent the ideas of 
Sparrow and to a certain extent those of IJndemann. When a high speed 
meteor strikes an air molecule, it is assumed that the ene^ of the impact 
violently ejects atoms, molecules and possibly small particles of molecular 
dimension from the body of the meteor. This ejected material by virtue 
of its velocity carries into the air the energy which eventually gives the light 
of the meteor trail. For example, when a nitrogen molecule strikes an iron 
meteor wluch has a velocity of 40 km. per second, the energy of the impact is 
sufficient to raise the temperature of 1800 molecules 1000°C or to evaporate 
66 molecules of iron, or to evaporate and lomre 24 molecules of iron. As a 
result of this impact a mass many tunes that of the nitrogen rnoleculc is 
ejected from the meteor principally m the form of highly energized iron atoms 
which have velocities slightly greater than that of the meteor itself. The 
inelastic collisions of these iron atoms with the molecules of the air result in 
the visible trail. The excitation eneigy of these collisions may be as high 
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as 155 volts for nitrogen or 280 volte for argon. Much of thie onernr may bo 
radiated in the ultra-violet or even soft X-ray rc^on, and it is proMble that 
not more than one-tenth of the total radiation is in the visible part of the 
spectrum. Therefore, the total mass of the meteor must be much more than 
that derived by Undemann and Dobson from their considerations of the 
relation between the mass of a meteor and its %ht. The tem^rature changes 
in the upper atmosphere from evening to morning, and from winter to summer, 
dven by the present theory leads one to expect appearance of meteors at 
heights which are greater by say 5 km. m the evening than in the morning and 
in the summer than in the winter. It would be interesting to know whether 
this difference has been observed. 

Recent studies of the propagation of electromagnetic waves over the earth's 
surface have emphasized the need of a theory and definite conclusionB con¬ 
cerning diurnal and seasonal changes in temperature and composition of the 
atmosphere at heights greater than 50 km. It is the purp^ of this discus¬ 
sion to take what steps are possible toward the meeting of this need. 
{Author’s abstract.) 

F. Wenneb: a principle governing the didribution of electric current in 
systems of linear conductors. A brief resume is given of the procedures which 
have been developed for determining the distribution of direct current in 
systems of linear conductors. In this connection reference is made to practi¬ 
cally all the laws, theorems, principles and procedures generally considered to 
pertain to this p^icular field of investigation. Ckinsideration is then given 
to a principle which when employed usually leads more directly to the solu¬ 
tion of problems than does any of the procedures commonly used. 

This principle applies to systems of linear conductors in which the currents 
are proportional to the impressed electromotive forces; the electromotive 
forces may be any function of time, and may be distributed in any manner 
throu^out the system; and the branches may contain resistance, inductance, 
capacitance or any two or all of these in series, may be so arranged as to move 
with respect to a permanent magnet, thus developing counter electromotive 
forces, and may be connected by contacts or mutual inductances or both of 
these. For such a system of conductors the current in any branch is that 
which would result if all impressed electromotive forces were replaced by a 
single impressed electromotive force, located in the particular branch and 
equal to the drop in potential which originally would have appeared across the 
break had this branch been opened. While this principle is a logical con¬ 
sequence of well-known laws, it has been used but very little and seems to be 
practically unknown. It is shown here that it may be used to advantage 
in all or practically all cases in which the conductors form a series-par^l 
combination or a network which may be chang^ to a series-piuallel combina¬ 
tion by opening the branch in which it is desired to determine the current. 
{Author's abstract.) 

963d meetinq 

The 963d meeting was held at the Cosmos Club November 1^2,1927. 

Program: Howard S. Rapfleyb; Observer’s patterns. In the work of 
first-order leveling as carried on by the U. 8. Coast and Geodetic Survey the 
rods are read by estimating tenths of centimeter gradations. Each is 
read at three points. The height of the instrument and consequently the 
height at which the rods are read being purely accidental there should be 
hbout an even distribution among the ten digits in the resulting estimated 
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millimeton. This paper is a preliminary statement of results obtained by 
tabulating over 30,000 separate estimations of millimeters. 

results were group^ for different observers and for different observing 
conditions. The diagrams or “patterns, ” by means of which the results were 
shown, displayed some startling differences between the work of different 
observers and even for the same observers under different observing conditions. 

The possibility of devising a test, to determine the fitness of a particular 
observer for this class of work, before taking the field with a level party was 
disouBsed. Certain other practical results, such as a limit on the length 
sight, which may possibly arise from this investigation were noted. (Author’s 
abstract.) 

James Stosley: The optical planetarium. 

In an informal communication Fbeobrick £. Brasch spoke of the “Newton 
Commemoration Program” and accompanying exhibits at the American 
Museum of Natural History. 

H. E. Merwin, Recording Secretary. 

BIOTXX3ICAL SOCIETY 
709tu mbbtino 

The 709th meeting of the Biological Society was held in the assembly 
hall of the Cosmos Club October 22,1927 at 8:10 p.m., with Vice-president 
Wbtmore in the chair and 63 persons present. Under suspension of the 
rules W. H. White was elected to membership. The chairman announced 
the resignation of Dr. T. E. Snyder as Corresponding Secretary and ex- 
meseed the gratitude of the Society for his faithful service. On motion of 
S. A. Rohwer, Wm. H. White was elected Corresponding Secretary for 
the remainder of Dr. Snyder’s term. 

T. S. Palmer called attention to the 45th Annual Meeting of the Ameri¬ 
can Ornithologists Union to be held in Washington November 14-17. 

A. Wbtmore stated that a dead specimen of a rare shrew, Sorex/onlinalts, 
was picked up about three weeks ago by Miss Margaret Wbtmore, in the 
path along the Canal at Lock 11. Thw is the westernmost record for the 
species in this region. 

J. M. Aldrich: Collecting flies in (Ae West (illustrated).—The speaker 
described bis experiences during the past summer in collecting diptera on a 
cross-country automobile trip, making special reference to accommodations 
for tourists at the auto camps along the road, and illustrating his talk with 
a number of lantern slides. In discussion, C. W. Stiles called attention to 
the fact that public auto camps, unless strictly supervised by State officials, 
are likely to b^me menaces to public health. 

H. C. Oberholsbr: The lure of the umterfowl (illustrated).—Owing^ to ^e 
difficulties in their study, the waterfowl are one of the most fascinating 
imups to the bird student. The speaker, in the course of his travels over 
the country, has found a widespread interest in their (wnservation. The 
problems presented by the concentration of waterfowl in restricted areas 
during the winter, and by the preservation of sufficient marshland for breed¬ 
ing purposes, were desenbed and illustrated by pbotofptiphs. The German 
carp, wmeh has been introduced in many of their favorite resorts, has neatly 
diinuiished supply of available food for ducks and geese. Monthly 
censuses of waterfowl are now being taken on designated days at stations 
scattered throughout tiie United States and Catuuui, and are expected to 
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afford definite information as to the number of ducks and other waterfowl 
in the country. Lantern slides of a number of the favorite resorts of water- 
fowl were shown. 

S. F. Blake, Recording SeerHary. 

SCIENTIFIC NOTES AND NEWS 

Dr. J. Walter Fewkes retired as Chief of the Bureau of American Eth¬ 
nology, Smithsonian Institution, on January lA. His retirement will allow 
him to complete manuscripts on certain field researches already aooom- 
plished, and he will at the same time continue to cooperate in the woric of 
the Bureau. 

A meeting to commemorate the life and services of Charles Doolittle 
Walcott, Secretary of the Smithsonian Institution from 1907 to 1927, was 
held m the Auditorium of the Natural Histoiy Building, January 24, Chief 
Justice Taft presiding. Addresses were delivered by John C, Mebriam, 
Joseph S. Ames, Georoe Otis Smith, and Charles G. Abbot. 

The Petrologists’ Club met at the Geophysical Laboratory on January 17. 
Prof, Waldbmar Lindoren of the Massachusetts Institute of Technology, 
at present chairman of the Division of Geology and Geography of the 
National Research Council, spoke on Hot springe and magmatic emanations. 
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PHYSICS. — The aeeociatUm of water with serpentine.'^ P. G. Nottino, 
IT. S. Geolo^oal Survey. 

Various minerab are known to take up and part with water with 
changes in hiunidity and temperature. The water may be either 
dissolved, adsorbed or chemically combined as part of t^ molecule. 
Quite commonly water is held in all three ways at once. Chemical 
analyses for combined water in minerals are usually based on the 
assumption that adsorbed and dissolved water are driven off by heat¬ 
ing for some time to 110°C. at room humidities. This preliminary 
study of a typical hydrous silicate was undertaken to determine 
whe^er it is possible to distinguish between these three kinds of 
association and to arrive at concepts of the energy changes involved. 
It is incidental to a comprehensive study of adsorption in oil sands. 

The literature of the subject of water association is fairly extensive. 
Of recent investigations, t^t by A. S. Coolidge* appears to be most 
closely related to the specific problem in hand. Of particular interest 
is his discussion of the various types of adsorption-vapor pressures 
ciuves. 

The investigation of systems of which only one component is volatile 
by the method of weighing is very simple in theory. The elimination 
of effects due to the container and to variations in room humidity is 
more difficult. The adsorption of mr and water on platinum and on 
pyrex beakers was first investigated and is describe elsewhere (to 

1 Pabliflhed by penninion of the Director, U. S. Geologiesl Survey. Beoeived 
January 8, 1988. 

* Lamb and CioouDoa. Joum. Amer. Chem. Soo. 48 : 1140. 1920 (adaorption by 
ehareoal). A. 8. Coounoa. Ibid. 48 : 1808. 1917 (theory); 48 : 708. 1927 (watwr 
and ehareoal); 48 : 1940. 1927 (mercury and charcoal). 

81 
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appear in Science). Weighings at various temperatures were made 
whUe the material (in a small platinum crucible) was suspended in a 
small vertical furnace directly under the balance, i^teriai at 
various hmnidities was conditioned in closed desiccators over sul¬ 
phuric acid solutions for 24 hours, then weighed at intervals of 1, 2,6, 
10,15 and 20 minutes, and the weighings plotted. Since the container 
reaches equilibrium with the atmosphere of the room in less than 
5 minutes, extrapolating the plotted curve backward to zero of 
time gives the true weight of the conditioned material to within 
0.1 mg. This program was tested by a preliminary run on analcite, 
NaAlSiaOi- HjO, for Dr. W. H. Bradley of the Gteological Survey. 

The serpentine used was suggested and selected by C. S. Ross of 
the Geological Survey and analyzed by F. A. Gonyer in the laboratories 
of the TJ. S. National Museum. It was cnudied and sized between 
150 and 300 mesh sieves (0.15-0.05 mm.) and consisted entirely of 
clear homogeneous grains of a yellowish green tint with no appearance 
of weathering or leaching. Its composition is 3MgO-2SiOi-2HsO 
with part of the Mg replaced by ferrous iron. The HtO is supposed 
to come off in two steps on heating.* The molecular weight is 278, 
of which 2H|0 forms 12.95 per cent. The analysis follows: 

CoMPoeiTiON OP SuHPaNTiNB Tbbtdd 
F. A. OoNTXB, ANAI.TBT 


SiO. . 
Fe,0,, 
A1.0, 


36 66.660. 

4 62 .. .. oeo\ 

3 46. 024/. 


1.73 

0.16 


MgO. 

CaO. 

NIO. 


86 . 88 . 
0 . 10 . 
0 22 . 



3.00 


FeO. 


HtO to 110* ... 
H/) aboto 110*. 


0.88. 

16 04. 


Serpentine over dry P,0» at 26° loses water down to 17.61 per cent 
(2.37 molecules) and reaches equilibrium. In 24 hours the sample 
reached a weight of 0.8661 gm.; in 48 hours, 0.8661 gpn., having b^ 
exposed to room humidity (47 per cent/ between the two runs. This 
was taken as the base weight throughout. Exposed to a saturated 
atmosphere for 24 hours, it came back to the same base weight over 


' F. W. Claub. ConatiMion of tho natural nlieaUa, p. 04. 
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The moisture retained over P«Oi decreases slij^tly with rise in 
temperature. The relative weights found were 

■rtmp, *• M* «• M* 

Wt. 1.0000 0.0079 0.0000 0.9002 


The maximum concentration of water in (or on) a mineral which has 
the vapor pressure zero or held against zero external pressure is an 
important constant, but since it varies with temperature, no definite 
molecular structure is indicated. 

Relative wei^ts of serpentine in equilibrium with water vapor of 
various concentrations are given in the following table and in F4;ure 1. 
Weights are relative to that at 26° and hmnidity sero as a base. 
Humidities range from zero (over PtOt) to saturation. In the last 
two columns for comparison are given wei^ts relative to that at 
zero humidity as a base. 


Belatiti Weights or Sebfentine at Three Temfebatubeb and Various HuiODiTtES 


1 0000 
1 0024 
1 0030 

1 ooeo 
1 0082 
1 0111 
1 0160 
1 0104 
1 0238 


t6* 4S* 

0 0970 .... 0 0060.. 

1.0010. 1 0024 

1 0028 .. . 1 0047 

1 0061. 1 0071 

1 0076 1 0001. 

1 0003 1 0118 

1 0122 1 0174 

1 0147 . 

1 0186. 


SB* 4S* 

1 0000 . 1.0000 

1 0031. 1 0065 

1 0040 1 0078 

1 0072 . . 1 0103 

1 0006 . 1 0122 

10114 ... 1.0140 

1 0143 .... 1.0200 

I 0168. 


The curves are considerably flatter, i.e., the material is much leas 
sensitive to chai^;es in humidity, in the middle range of ordinary 
atmospheric humidities than imder more arid or more humid condi¬ 
tions. The minimum slope is in the neighborhood of 40 to 50 per cent 
humidity. Except at the lowest humidities (under 10 per cent), 
serpentine will hold less water at 36° than at 26° but at 46° will hold 
more. This behavior would indicate a change from exothermic to 
endothermic adsorption (or solution) in the neighborhood of 35° but 
this point may better be decided by calorimetric methods. The range 
of molecular water at 26° is from 2.37 at zero humidity to 2.49 at 40 
per cent (flattest point of curve) to 2.74 at saturation. 

These data give vapor pressures of serpentine holding various 
proportions of water either adsorbed, dissolved or combined. Analo¬ 
gous cur\’es for sulphuric acid of various concentrations are of quite 
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■imilftr Snshape but it does not follow that the uncombined water in 
serpentine is in solution, for adsorbed water in many cases also gives a 
curve of this form. 

Ignition of this serpentine to a dull red (about 600°C.)t produced a 
change in its properties worth noting. Material in equilibrium with 
air at 80 per cent humidity lost 18.8 per cent on heating, of which 
12.1 per cent was regain^ over night. In a FiOs desiccator, it 
reached a weight 84.9 per cent of the original wei^t. Taking this 
weight (at hrimidity zero) as a base, equilibria were observed at 
various humidities (26®C.) as follows: 

lOIflTID SzRFBNTIinB AT VaBIOUS HmODmEB 

HumUUi BumUOi 

ptrmnt WtitMl ptrcnt 

0 . 1 0000 00 . 

6. 1 0089 80 

10. 1.0002 90 

aO. 1.0090 100 . 

40. 1 0113 

The ignited material takes up 50 per cent more water than the raw 
(see above) at the same humidities. Since at the same water concen¬ 
tration the vapor pressure is lower, the water is more iirmly held by 
ignited than by raw material—a result opposite to that anticipated. 

The above data on variation in weight with relative humidity may 
readily be converted into vapor pressures at various concentrations of 
water in serpentine. At zero humidity (over P>0») the wei^t of the 
raw serpentine was 1.1761 times that of the completely dehydrated 
material. The ignited serpentine, cooled in a FiOi dedccator, con¬ 
tained no appreciable water nor did it regain any that could not be 
desiccated off on exposure to various humidities for a week. 

The mechanical energy of association m per gram molecule is ob¬ 
tained from concentration and vapor pressure from the relation 


WttfU 

... 1 0161 
... 10262 
.. 1 (m2 

.. 1 0764 


<D 


d log c 
dlogp 


Log concentration is plotted against log pressure (Figure 2) and 
differentiated graphically. Since d log c » dc/c is dimensionless 
(as is also dp/p) any convenient units may be used. This equation 
is applicable to such heterogeneous systems if the concentration change 
is due entirely to the pressure change. 
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The graphs show that at each temperature, the energy of association 
is constant for pressures up to that corresponding to about 40 per cent 
humidity. In other words the gas law or rather Raoult’s law hol^ in 
this range and the compressibility varies inversely as the pressure. 
The water behaves precisely as though it were in solution in the 
serpentine, but the solubility is low. The ratio mIRT instead of being 
unity as for gases or 0.96 for water at 26“ is very much lower, as in 
solutions of rather insoluble material. Values found from curves 
similar to those of Figure 2 are 

Valxteb or m/RT Foond 

^zrs 

R»w Krpentine 28* 0186 038.261 

" " 36*.0218.030 .. . 202 

“ “ 46* 0216 014. 172 

Ignited " 26" .66 . 80 . 

Weter 26* (external work) m/RT - 0 96 

Liquid water (Bridgman) m/RT - 034 + 037 log p 

The decrease in weight with rise in temperature is given in the table 
below and shown in Figure 3. It is believed that equilibrium was 
reached in every case. Half the effect occurred within an hour after 
the temperature was raised; it was practically complete in 6 hours but 
final weighings were made only after 24 hours. An additional 24'hour 
heating gave no further loss. 

Two runs made at 16 temperatures each, one with serpentine in 
equilibrium at 26“, 80 per cent humidity, the other at 26“, 47 per cent, 
agreed perfectly when reduced to 950°. The maximum departure from 
a smooth curve was but 0.0004 per cent. The percentages below are 
from the curve starting at 80 per emit humidity. 

Pbbcsntaqs Wkioht at Difitibsmt Tbhpebatobxs 


26*. 1 0000 600*. 0.9467 

60 . 0 9930 660 .9879 

76 . 9881 600 9239 

100 . 9843 660 8884 

160 . 9784 700.8365 

200 .9742 760 8460 

300 . 9670 800 8417 

400 . 9584 900.8383 


This graph shows only moderate curvatures and no straight line 
portions. There is no indication of any break near 100“ nor near the 
transition temperature (573“) of silica. Its flatness above 900“ in- 
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dicatee equilibrium and the value 0.8370 was chosen as a base weight 
for presumably anhydrous material. The weight at 26° was 1.1947 
times this. 



The energy per gram molecule g, necessary to free water from a 
material is given by the Van’t Hoff equation, which certainly applies 
to this case. In dimensionless form this is 


Ct) 


dlogc 


Multiplying through by T to split out the constant g/B, this becomes 

(8) lists _ 1 

' d (l/D B 

Hence, if log c be plotted against 1/T, a straight line portion will 





88 JOUBNAL or THX WASHOrOTON ACADBlfT OF SCIBKCB8 VOL. 18; NO. 4 


indicate constancy of molecular energy of association q through the 
corresponding range of temperatures. This graph is shown in Figure 4. 



The whole curve from room temperature to 850° breaks up into 
three straight lines (26°-368°-620'’-850°) differing enormously in 
slope and sharply differentiated. The values are 


Engrot or Association 

t/R t 

2e*-3«8* . 142 dos. ... 282 cal/gm. mol. 

308*-«2O* . 080 “ .. . . 13fi0 « 

620*-850’ . 17200 ". 34140 “ 


The break between straight lines is very abrupt, an observation at 
622° lies very near the comer between adjacent straight lines. The 
three intervals of constant energy are indicated by cross lines on the 
graph of Figure 3. 

Thu evidence is rather convincing that water exists in raw serpentine 
in three distinct fonns, somewhat as ordinarily supposed, and with 
widely different energies of association—adsorl^d, monohydric, and 
dihydric. But the weight-temperature curve does not show this nor 
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does the customary preheating to 110“C. by any means completely 
remove all but hydrated water; this temperature should be 368“ 
instead. 

At the lower transition point (368“) the indicated water content 
(read from the curve) is 14.90 per cent which is 36.058/18 » 2.003 
in molecular proportion. At ihe higher point however (620“) the 
water content is 9.26 per cent, corresponding closely (1.246) to 1.25 
molecules of water, not to a single molecule as might be assumed. 

Perhaps the amplest interpretation of these results is that below 
368“ the material consists of 2H]0-serpentine containing a variable 
amount of adsorbed and dissolved water decreasing to 0 at 368“ but 
requiring a constant (1) amount of energy 15.7 cal./gm. to drive it ofiF. 
Between 368“ and 620“ the molecules are progressively breaking down 
from 2HiO to iH»0 and requiring 75.0 cal./gm. of energy in the proc¬ 
ess. At 620° the associate water is all iH|0. Above 620° the 
material is a mixture of IHtO and anhydrous serpentine, the removal 
of this last water requiring 1897 cal./gm. throughout. The constancy 
of the energy of association over each of the three ranges (Berthelot's 
Principle) is remarkable, particularly in the lowest, suggesting a higher 
hydrate. 

This method of thermal analysis of a two component system appears 
to be quite effective in dissecting out hydrates. It is rather remarkable 
that ^e specific energy of dehydration should be independent of 
temperature for adsorbed water as well as for molecular water. The 
method is being applied to other minerals. The curve for analcite 
is shown in Figure 3 for comparison. Further results will be published 
later. 


BOTANY .—New South American Loaeaceae.^ Ellswobth P. Eillip, 
U. S. National Museum. 

Among specimens of Loasaceae from South America recently sub¬ 
mitted to me for determination, several appear to represent new 
species. Descriptions of these follow, the various divisions referred 
to being those of Urban and Gilg's excellent monograph* of the family. 

* Publitbed by permisaion of the Secretary of the Smithsonian Institution. 
Beoeived January 3,1028. 

• Nov. Act. Acad. Caes. Leop. Carol. Vol. 78. 1900. 



90 JOURNAL OF THE WASHINOTON ACADBMT OF SCIENCES VOL. 18, NO. 4 


Lout htochenefolit Killip, sp. nov. 

Plant perennial: stem subligneous, up to 1 cm. in diameter, tomentulous, 
sparini[;ly to densely setose with very slender setae; leaves alternate or sub- 
opposite; petioles 2 to 4 cm. long; blades orbicular in outline, 3 to 6 cm. loipg, 

3.5 to 6.5 cm. wide, shallowly and irrefplarly 7-lobed pobes undulate or 
irregularly crenate), cordate at base with a narrow sinus, tomentulous, 
pilosulous and sparingly setose on both faces; flowers 5-merous, axillary, 
solitary (?), the peduncles 1 to 1.5 cm. long; calyx broadlv turbinate, 8 to 
10 mm. long, 10 mm. wide, densely pilosulous, setose, the lobes oblong- 
lanceolate, 8 mm. long, 4 mm. wide, acute; petals obovate, 15 mm. long, 8 
mm. wide, rounded at apex, narrowed at base, strongly concave, white; 
scales rectangular, 5 mm. long, 4 mm. wide, incurved, 3-nerved, the nerves 
slightly inflated, terminating in a filament about 3 mm. long; staminodia 
2 within a scale, linear-subulate, 1 2 to 1.4 cm. long; stamens about 50, the 
filaments about 1 cm. long, the anthers oval, about 1.2 mm. long; mature 
capsules not seen. 

Type in the herbarium of the Field Museum of Natural History, no. 
5189M, collected at Tambo dc Pariocota, Peru, altitude about 1000 meters, 
October 8, 1922, by Macbride & Featherstone (no. 2543). 

Series Flortbundae. Though mature fruit is not present, the general habit 
of the plant and the shape of the scales suggest a rclationsMp with L. ■pallida 
Qill. It is readily distinguished from this by the shape of the leaves and 
the longer filaments in which the serde-nerves terminate. 

Loasa poracensia Killip, sp. nov. 

Perennial herb, 60 to 100 cm. high; stem minutely pubescent with grayish 
curved subhyaline hairs, with numerous slender brownish setae inter¬ 
mingled; leaves alternate or suboppositc, membranous, hispidulous, sparingly 
setose, tomentose on nerves; petioles up to 10 cm. long, grayish-tomentose 
and densely short-setose; leaf blades suborbicular to lance-ovate, 3 to 12 
cm. long and wide, subpalmately lobed, the lobes 5 or 7, triangular, extend¬ 
ing less than onc-third distance to midnerve, acuminate, sinuatenientate; 
flowers 5-merous, terminal and axillary, the peduncles up to 3 cm. long, 
densely setose; calyx obconic, densely rufo-setose, the lobra lanceolate, 5^ 
10 mm. long, 4 to 5 mm. wide at base, acuminate, tomentulous; petals flat, 
obovate, 1.3 to 1.5 cm. long, 0.6 to 0.7 cm. wide, rounded at apex, slightly 
narrowed in lower quarter, orange-red, tomentulous, especially without; 
scales rectangular, petaloid, 5 mm. long, 4 mm. wide, birostrate (beaks 

1.5 mm. long), bearing on outside near middle 2 suborbicular sacs, the neck 
barely 1 mm. longer than sacs, narrowed toward apex; staminodia 2 opposite 
each scale, hncar-lanceolatc, 5 mm. long, 1 mm. wide at base, puber^ent; 
stamens about 60, the filaments about 1 cm. long; anthers oblong, barely 1 
mm. long; capsule obconic, 2 to 2 5 cm. long, cano-tomentose and densely 
rufo-setose. 

Type in the U. S. National Herbarium, no. 1,142,168, collected on open 
hillside. Mount Purac6, Department El Cauca (Central Cordillera), Colombia, 
altitude 3100-3300 meters, June 11-13, 1922, by F. W. Pennell and E. P. 
Killip (no. 6682). 

Series Grandiflorae. Related to L. acuminaia Wedd.; differing in smaller 
flowers, shape of scales, and indument of staminodia. 
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Loasa rugoaa Kilhp, ap nov 

Peremual herb, about 35 cm high, stem stout, nearly 1 cm thick, mmutely 
pilosulous and densely rufo-setose, basal leaves numerous, the cai^ne few, 
petioles 2 to 6 cm long, leaf blades reniform, 2 5 to 3 5 cm long, 4 to 7 cm 
wide, shallowly and irregularly 5 to d-lob^, deeply cordate, conaceous, 
stronfdy rugose, nearly glabrous above, rufo-tomentose on nerves and veins 
beneath, p^uncles stout, up to 4 cm long, calyx obconio, densely setose 
with yellow-brown setae, the lobes ovate-lanceolate, up to 2 cm long, 1 
cm wide, acute, petals 5, obovate, 4 cm long, 2 5 cm wide, orange, semes 
petaloid, rectangular, 12 mm long, bilobate to below middle (lobra erect 
2 mm wide), bearing 2 suborbicular appendages on outside near base, 
staminodia 2 within each scale, linear-setaceous, 15 mm long, densely 
pilosulous, stamens about 50, filaments 2 to 2 5 cm long, anthers hnear- 
oUong, 2 mm long, capsule broadly obcomo, 2 to 2 5 cm long, 2 cm wide, 
densely setose with dark brown setae 

Type m the herbarium of the Field Museum of Natural History, no 
535435, collected at Tambo de Vaoa, Peru, altitude 4000 meters, June 10-24, 
1023, by J F Macbnde (no 4350) Dtiphcate in U 8 National Her¬ 
barium 

Senes Grandtflorae Belated to L peltata Spruce, diffenng m non- 
peltate, thicker, strongly rugose leaves and much larger flowers 

Loasa cuzcoensis Kilhp, sp nov 

Annual herb, 30 to 40 cm high, or higher stem stout, up to 1 cm thick, 
lonntudinally stnato, clothed witn small whitish hairs and with numerous 
dark-brown setae, leaves alternate or subopposite petioles 0 5 to 3 5 cm 
long, blades ovate to lance-ovate in outlme, 5 to 12 cm long, 3 to 10 cm 
wide, subpmnately lobed Oobes 7 to 9. acute, the basal usually the longer), 
sharply serrate, truncate to subcordate at base, hispidulous, sparingly 
setose, flowers 5-merous, borne toward ends of stem and branches, the 
peduncles up to 3 cm long, calyx cylindnc-obcomc, densely covered with 
dark brown, divancate setae, the lobes ovate, 5 to 6 mm long, acute, petals 
obovate, about 1 5 cm long, 0 6 cm wide, cucullate distally, unguiculato 
toward base, pilosulous without, pale yellow (?) scales triangular-ovate, 
about 5 mm long, bisaccate toward base (sacs much-inflated), callous- 
thickened toward apex, otherwise smooth, the margmal teeth lanceolate 
scarcely 1 mm long, staminodia 2 within each scale, subulate, 4 to 5 mm 
long, stamens about 60, the anthers ovate, about 0 5 mm long, purplish, 
capsule cyhndno-obconic, 2 cm long, nearly 1 cm wide 

Type in the U S National Herbarium no 1 283 242 collected near San 
Sebastian, Cuzco Valley, Peru, altitude 3200 meters, January, 1927, by F L 
Herrera (no 1465) 

A second Herrera specimen “Cuzco 3000^-3600 meters July 1923 ” is 
clearly this Probably Pennell’s 13671, from Saesahuaman above Cuzco, 
belongs here 

This and the following species belongs to the complex senes Saccatae, 
and apparently come nearest L ferruginea and L pmssomana From 
both of these this and L hastaia differ m shape of leaves and in the size and 
other details of the flowers 
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Io«M haiteta Killip, sp. nov. 

Annual herb, 60 to 75 cm. high; roots densely fibrous; stem stout, up to 
1.2 cm. in diameter toward base, erect, somewhat succulent, densely covered 
with short (about 0.6 mm.) retrorse or divaricate pale setae, with numerous 
longer (up to 2 mm.) brown setae toward summit; leaves utemate, or the 
lower subo^osite, sessile (or the lower with slender petioles up to 1.6 cm. 
long), varying from, ovate-lanceolate (lower) to hastate, 3 to 10 cm. long, 
1.6 to 7 cm. wide, acuminate to a subacute or obtuse apex, subcordate or 
Bubtrunoate at base, irregularly sinuate-lobed, huqpiduiouB above, finely 
pOosulous beneath; fiowers 5-merous, borne at ends of stem and branches, 
loimini^ a pseudo-raceme; calyx obconic, densely covered with long (3 to 4 
mm.) light brown setae, the lobes ovate-lanceolate, 6 to 7 mm. long, acute, 
occasionally with a few minute teeth at margin, setiferous; petals 1.3 to 1.6 
cm. long, un^culate below, cucuUate above, about 1 cm. wide, "green- 
tinted,” spanngly setiferous on nerves without; scales triangulaiHivate, 
about 6 mm. long, bkaccate (sacs stro^y inflated), "bii^t yellow and red, 
shading into a rose-pink,” the neck wiw 2 horieontal thickened bands, the 
teeth lanceolate, about 1 mm. long; staminodia 2 within each scale, narrowly 
lanceolate, filiform toward tip, about 8 mm. long, minutely pafallose; 
stamens 60 to 75, 6 to 7 mm. long, the anthers ovate, scarcely 1 mm. long, 
"vdiitish”; capsule subcylindric, 2 cm. long, 0.5 cm. wide, pilosulous and 
densely covered with long, divaricate setae. 

Type in the herbarium of the Field Museum of Natural History, no. 
516050, collected in wet sunny places at Matucana, Peru, altitude about 
2600 meters, April 12 to Mav 3,1622{ by Macbride Sc Featherstone (no. 416). 
Duplicate in U. S. National Herbarium. 

^ries Saccaiae. 

Cajophora tanuocoides Killip, sp. nov. 

Low, apparently perennial herb, with leaves numerous and rosulate at 
base and stems suberect, 1 to 4 cm. long; petioles 4 to 6.5 cm. long, sub- 
equaling or longer than blades; blades narrowly lanceolate, 4 to 7 cm. long, 
1.5 to 3 cm. wide, deeply pinnate-lobed or pirmatisect (lobes triangular 
ovate, sinuate-dentate, 4 to 6 to a side, the lower nearly opposite, the upper 
alternate), hispid above, the hairs thickened at base, hiisutulous beneath, 
both faces with a few slender setae, the nerves and veins stro^v impressed 
above; peduncles very slender, 5 to 10 cm. loi^; cal 3 ^ cylin<mc-oDoonio, 
straight, densely covered with short whitish haus with a few setae inter¬ 
mingled, the lob^ linear-lanceolate, about 8 mm. long, the margin cleft 
into a few filiform subulate teeth; petals 5, cymbiform, 1 to 1.2 cm. long 
0.7 to 0.8 cm. wide, yellow; scales strongly saccate, carinate, 6 mm. long 
3 to 4 mm. wide, bilobed at apex, bearing on outside 3 slender threads 2.5 
mm. long; staminodia 2 within each scab, narrowly linear, about 4 mm. long; 
stamens about 60, 4 to 5 mm. long; capsule reciured, subcylindric, 2.5 cm. 
long, 0.6 cm. in diameter, strai^t. 

Type in the U. S. Natiorud Herbarium, no. 921784, collected in the 
Department of AndalgaU, Province of Catamarca, Argentina, February 12, 
1917, by P. Jorgensen (no. 1168). 

Section Orthocarpae, Series Pleiomerae. From C. pycnophyUa, a near 
relative, this species is distinguished by its lees deeply cut leaves and long 
petioles and by details of the flower structure. 
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Cajophora paudaete Killip, sp. nov. 

. Lax, apparently decumbent herb, 20 cm. loi^, or more; stem slender, 
densely and fine^ pilosulous, with numerous stiffer subretroise hyaline 
hairs and a few slender white setae intermingled; leaves oppomte; petioles up 
to 5 cm. long, about half as long as blade; blades lanc^late or ovate-lanceolate 
in general outline, fi to 10 cm. long, 2 to 5 cm. wide, deeply and regularly 
pinnate-lobed Qobes opposite, about 6 pairs, dentate or dupli-dentate, 
aoutish), thin-membranous, densely covered above with short (about 1 mm.) 
stiff appressed h^ine hairs, glabrous on nerves, densely cano-tomentose 
beneam; peduncles subtermmal, erect, 4 to 5 cm. long; calyx obconie, 
densely clothed with yellowish brown bristles; the lobes lanceolate, about 1 
cm. long, 0.2 cm. wide, remotely denticulate; petals 5, cymbiform, 1.6 to 
1.8 cm.long, 1 to 1.3 cm. wide, unguiculate at base; s^es sac-like', 10 to 
12 mm. long, 7 mm. wide, slightly keeled at midnerve, 3-nerved (nerves not 
terminating in free threads), bidentate at apex, the teeth lanceolate, 2 
mm. long; staminodia 2 witlim each scale, linear, about 12 mm. bng, papil¬ 
lose at margin; stamens about 100, 1.2 to 1.4 cm. long, the anthers oioadly 
ovate. 

IVpe in the U. S. National Herbarium, no. 1,044,294, collected in rocky 
soil, vicinity of Oroya, Peru, altitude 3300 to 4000 meters, by A. S. Kalen- 
bom (no. 48). 

This species belongs to the small group of the Section OrthocarpM repre¬ 
sented by C. conmaia, C. ciniifoUa, and C. eymbifera. The scales are 
shaped like those of C. eymbifera but are tridentate, not with a triangular 
lobe; the leaves are proportionately narrower. 

Cajophora tenuis Killip, sp. nov. 

Slender soandent herb; stem lees than 1 mm. thick, sparsely pilosulous, 
nearly destitute of bristle; leaves opposite, petiolate (petioles 2 to 3.5 cm. 
long), lanceolate in general outline, 3 to 5 cm. long, 1.5 to 3 cm. wide, acute 
at apex, cordulate at base, pinnately &4obed Qobee ovate, sinuBte-dentiou- 
late, extending about halfway to midnerve), thin-membranous, densely 
appressed-pilo^ouB above, hi^tulous beneath; inflorescence subtermimJ, 
tE« flowers solitary, the pi^uncles vei^ slender, up to 5 cm. long, bearing 
numerous short retrorse bristles toward end; cal^ obconic, densely covered 
with yellowish setae about 2 mm. long, the lobes narrowly linear, 6 to 7 
mm. long, entire; petals 5, cubiform, 16 to 18 mm. long, 10 to 12 mm. wide 
narrowed at baM, finely hirsutulous and sparingly setose, pale cream- 
colored; scales saccate-convex, 8 mm. long, 3 nun. wide, 3-nerved, finely 
puberulouB, shallowly bidentate at apex, maring 3 slender threads about 3 
mm. long; staminodia 2 within each scale, 9 to 10 mm. long, thickened toward 
apex; stamens numerous, about 10 mm. long; capsule narrowly oblong, 20 
nun. long, 4 mm. in diameter (not fully devwoped), spirally twisted. 

Type in the herbarium of the Meld Museum of Natural History, no. 
534636, collected in dense shrubbery, Maria del Valle, Peru, altitude about 
2200 meters, April 30, 1923, by J. Francis Macbride (no. 3560). XiOcally 
known as “ortiga.” 

The shape of the capsules would place this near the Argentine species 
C. cemua (Section Dolidioearpae) in Urban and Gilg’s monograph. That 
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plant, however, is more robust, has differently shaped leaves, and differs in 
several details of flower structure. 

Cajopbora macrantfaa Killip, sp. nov. 

Vine; stem terete, about 2.5 mm. thick, sparindy setulose with slender 
retrorse bristlos; leaves opposite, petiolate (petiolM 1 to 2.5 cm. long), 
lanceolate in general outline, 5 to 8 cm. long, 3 to 5 cm. wide, acununate, 
pinnatifid to about halfway to midnerve (segments ovate-lanceolate, regu- 
toly serrate-dentate), cordate at base, setulose above, appressed-hirsutulous 
on nerves and veins beneath; flowers 5-merouB, subtenmnal, the peduncles 
about 5 cm. long; ovary broa^y obconic, 1 cm. long, 1.2 cm. wide at throat, 
densely setose, the lobes lineaivoblong, 1 to 1.2 cm. long, 0.3 cm. wide, 
irregularly toothed, the teeth narrowly linear; petals sliffitly cymbiform, 
2.8 to 3 cm. long, 2.2 to 2.3 cm. wide, slightly narrowed at base, white; scales 
deeply concave, 9 to 10 mm. long, 7 to 8 mm. wide, finely papillose, preen, 
the margin truncate, slightly thickened, dorsal thread none; starmnodia 
linear, a^ut 10 mm. long; stamens about 75,10 to 12 mm. long, the anthers 
linearKiblong, 1.5 mm. long. 

Type in the herbarium of the Field Museum of Natural History, no. 
535565, collected at Tambo de Vaca, Peru, altitude about 3600 meters, 
June 10-24, 1923, by J. Francis Macbride (no. 4468). Duplicate in U. 8. 
National Herbarium. 

Section DoUchoearpae. Obviously related to C. eoniorta from the shape 
of the scales, the proposed species differs in its lees deeply out leaves, larger 
flowers, and longer, proportionately narrower anthers. 

Cajophora madrsqulsa Killip, sp. nov. 

Herbaceous vine; stem terete, 1.5 to 2.5 mm. thick, sparingly appressed- 
setulose; leaves opposite, petiolate (petioles 1 to 2 cm. long), uuu^latc or 
oblong-kmoeolate, 3 to 6 cm. long, 1.5 to 3 cm. wide, acuminate at apex, 
subtruncate or cordulate at base, pinnately lobed (lobes broadly ovate or 
Buborbicular, dentate or denticulate, subopposite, 5 or 6 to a side) or merely 
denticulate toward apex, finely appressedduspidulous above, rufo-tomentose 
beneath; flowers solitary or in 2 or 3-fiowered cymw, the p^uncles up to 8 
cm. long, densely rotrorsediirtellous; csJyx ob^nic, about 1 cm. wide at 
throat, densely nifo-setose, the lobes narrowly linear or lance-linear, up to 
20 mm. long, 3 mm. wide, subulate-dentate; petals 6, oymbiform-concave, 
17 to 19 mm. long, 10 to 12 nun. wide, scarcely narrowed at base, tomentu- 
lous, hirteUous without, apparently light yellow; scales convex (dorsal view), 
5 to 6 mm. long, 3 to 4 mm. wide, shallowlv bidentate at sli^^tly narrowed 
apex, bearing 3 slender threads 1.5 nun. long; staminodia 2 within each 
s^e, lanoe-unear, 12 mm. long, 2 mm. wide at base, each bearing a sub- 
orbicular appends^ dorsally near base; stamens about 100, 12 to 15 mm. 
long, the anthers ovate-orbicular, 1.2 nun. long; capsule clavate, 5 cm. 
loi^, 1.2 cm. in diameter at summit, tapering to a short stipe, spirally 
twisted to li^t. 

l^ype in the U. S. National Herbarium, no. 604480, coDectod in the 
Lucumayo Valley, Peru, altitude 1800 to 3^ meters, June 18, 1915, by 
O. F. Cook and G. B. Gilbert (no. 1294). The local name is given as- 
"madrequisa.” 
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In the Monograph of Loaaaoeae all of the climbing species described have 
Snuerous flowers and twisted capsule, llie ten species having six or seven 
petals are all erect, rigid plants and were placed in the section Orthocarpae, 
characterised as “numquan volubilis” and as having straight or very slightly 
twisted capsules. Sub^uent to the publication of the Monogra]^, Urban 
and Gilg described* a climbing species with six petals, C. scarktim, and 
associated it with C. moUt« of Orthocarpae. Whether' the capsules of this 
species are straight or twisted is not stated. Cajophora madrequisa ap¬ 
parently should be placed with the climbing species with twisted capsule 
(Dohchocarpae), the section being amended to include species with six petals. 
Cajophora scarletim perhaps belongs here too. From C. madrequisa it 
differs in having more deeply cut leaves and larger scarlet flowers and in 
being far more densely setose. 

Caji^thora pedlcularifolJa Killip, sp. nov. 

Scandent herb; stem about 2 mm. thick, subquadrangular, glabrous, the 
dist^ portion and petioles beset with short whitish setae; leaves opposite, 
petiolate (petioles 1 to 2 m. loiig), lanceolate or oblong-lanceolate, 5 to 10 
cm. long, 1.5 to 4 cm. wide, acuminate, subtruncate or cordulate at base, 
symmetrically 6 to 8-lobed (merely dentate toward apex; lobes broadly 
ovate, 1 to 1.3 cm. -mde, dentate to subentire), bearing on upper surface, 
mainly toward margin, numerous translucent setae 1 to 1.6 mm. long, 
beneath nearly glabrous but with a few setae on nerves and veins, dark 
green above, paler beneath; flowers 6-merous, solitary in upper axils, the 
peduncles 3 to 6 cm. long; calyx turbinate, 1 cm. long, densely covered with 
yellowish bristles, the lob^ lanceolate, 1.3 to 1.5 cm. long, 0.4 to 0.5 cm. 
wide, acuminate, subulate-dentate; petals oblong-cymbiform, 2.2 to 2.4 
cm. long, 1 to 1.2 cm. wide, cucullate toward apex, scarcely narrowed at 
base, fmely pulverulent, setiferous outside near midnerve, apparently 
yellow; scales ovate-rectangular, 7 mm. long, 6 mm. wide, 3-nerved, trun¬ 
cate at apex, bearing just below apex 3 narrowly linear filaments 4 to 6 mm. 
long, and 2 transverse ridges, the upper ridge arcuate between the fila¬ 
ments; staminodia 2 within each scale, narrowly linear, 9 to 10 mm. long, 
densely papillose; stamens about 100,15 to 18 mm. long, the anthers oblong, 
blackm; capsule subeylindrio, 10 to 12 mm. long, 5 mm. wide (not fully 
developed), densely setose. 

Typo in the U. S. National Herbarium, no. 1,177,715, collected at 
Unduavr, North Yungas, Bolivia, altitude 3300 meters, November 1910, by 
0. Buchtien (no. 2898). Duplicate m New York Botanical Garden Her¬ 
barium. 

Tho character of the scales indicates that this species belongs to the small 
section BicaUosae. From the two known spocira, C. sienocarpa, of Peru, and 
C. arechavaletae, of Uruguay, C. pedicvlartfolia is readily distinguished by 
the diape of the leaves, sm^r flowers, and proportionately broader scales. 


Bot. Jahrb. Engler 46: 470. 1011. 



06 JOUBNAL OF THB WASHmOTON AOASXICT OP SCIDKCIIIS VOIh 18, NO. 4 


ZOOLOGY .—The screvMiemas, ABcarophifl van Beneden 1871; parasitea 
of codfish, haddock and other fishes.^ N. A. Cobb, United States 
Department of Agriculture. 


fnlBa 


The screw-nemos, as it is here proposed to call them, have yet to be 
adequately studied. Not very much has been added to van Beneden’s 
ori^dnal description. Almost nothing 
is known about their life history and 
habits. However, the present commun¬ 
ication adds considerably to our knowl¬ 
edge of their morphology. The sug- 
g^ted explanation of the remarkable 
screw form, and its probable mode of 
evolution, presents the nemic cuticle in 
a new rdle. (See Figs. 5, 6, and 7.) 

Considering the number of screw- 
nemas thus far seen, it is remarkable 
that no males have been discovered. 
Nicoll records screw-nemas as “ex¬ 
tremely numerous" in haddock. Van 
Beneden found them originally in the 
codfish; Nicoll, in the codfish and had¬ 
dock, and in the fishes Hippoglossus 
vulgaris and Colus bubalis; and Mac- 
Callum now finds a species in the sting¬ 
ray. 

Nemas so widespread and numerous 
■probably have economic significance. 
This probability can not be dismissed 
by citing the absence of definite evi- 
Fig. 1 .— Head and tail end of dence to the contrary, for, at rather 

ilrSt “S iS; Minatolo- 

region. The head end ia nearly a ffSw are Showing that nemas long 
ventral view, but slightly oblique, known and lightly regarded, are not 
The tail end is a dorsal view, and gome importance in their rela¬ 

tionship to mankind but sometimes of 
great importance; and the multitudi¬ 
nous ways in which this comes about may well give pause to any who, 
basing their views on past records and much current opinion, see in the 
presence of such parasites merely an interesting phenomenon. 

> The investigations were carried on at the laboratory of the United States Bureau 
of Fisheries, at Woods Hole, Mass. Received January 8, 1928. 



the anus, lieing on the far side, is 
but indistinctly shown. 
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For example, it is now found that the presence of nemio parasites 
not infrequently has a profound effect upon the reproductive organs 
of the host, a limited number of the parasites even producing complete 
eterility in a host otherwise apparently normal. That such cases in their 
most definite form have thus far been foimd mainly in the invertebrate 
phyla does not invalidate the application of the idea to vertebrates, 
even were such cases wholly unknown in the vertebrata,—^which 
they are not. Considering the well known universal c^cificity of 
certain chemical reagents,—chloroform for instance, a “universal" 
anaesthetic,—we should be prepared to accept without very much 
surprise some such universal spec^city in the action of some hormones, 
particularly sexual hormones, whose origin traces back to comparatively 
simple, but fundamental, ancestral cell phenomena. 

Again, there is abimdant evidence of high infant mortality in a great 
variety of animals and plants, due to nematism. This, coupled with 
our ignorance of the early life histories and food habits of fi^s, even 
common ones, makes it unwise to ignore the possible economic impor¬ 
tance of the nemic parasites of fishes. 

Many other examples could be cited of the multitudinous and 
unexpected ways in which nemas are being shown beneficial or in¬ 
jurious to mankind. 


Ascutqibis helix n. sp. 

^ or/ ** The thick layers of the 

transparent, colorless, naked cuticle are traversed by obvious plain transverse 
striae, vdiioh vary markedly in different portions of the body. On the bead, 
however, the transverse striae are hard to resolve; yet critical examination 
of the striae immediately on and behind the lip region even resolves them 
into TOWS of dot-like elements. In this region the crenations of the contour 
seem duplex, four double crenations a short distsmee behind the head occupy¬ 
ing 10 microns, so that each crenation encompasses about 1.25 microns. 
In the latitude of the nerve-ring the striae are 1.7 microns apart; thence 
backward they are gradually coarser and more distinct, each striation 
becoming a double line. Furthermore, it is soon apparent that the stria- 
tions pass around the body in the form of right-handed helicea —coarser and 
coarser, and more oblique, with increasi^ latitude, so that at the base of 
the long neck the coils are about 8 microns apart and lie at an angle of 
about 23° with a transverse plane. This obliquity increases until, near the 
middle |of the body, it reaches a maximum of about 30° (F^. 2). TlKno& 
onward, however, the obliquity diminishes. Somewhat behind the middle 
of the body, certain coils of the helix fade, so that the other, now more promi¬ 
nent, striae are as much as 20 microns apart, while their width is nearly 
two microns,—^namely the distance apart of the double 'lines” representing 
the striae. This “dropping out,” or fading, of course, is evidence of the exis¬ 
tence of a plurality of haicoid "striae." In this way the body of the nema takes 
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on the external form of an ordinary multiple-threaded screw. Here, in the mid¬ 
dle, the contour of the body has become very coarsely and very pronouncedly 
compoundrcrenaU. The more pronounced striae come to subtend twelve 
minor ones (^. 3). Finally near the tail end, the more pronounced striae 
subtend six minor ones (Fig. 8); this is near where the body is bluntly rounded 
off, in a hemispherical-oonoid manner, in the course of a distance equal to 
about one and one-half body widths (Fig. 1). At first si^t the deceptive 
appearance of the cuticle toward the posterior end of tlw nema augf/eda 
mouHUng, and consequent wrinkling of the cuticle. Longitudinal “striations,” 
about 2 microns apart, due to the attachment of the mus- 


n culature, are visible m most regions of the body. Posteriorly 
these longitudinal "striae” are BtUl slightly oblique, and 
this alight obUquity extends practically to the terminus. 
There are no cuticular wings. With ^ nema in profile 
the lateral chords appear about one-seventh as wide as the 
bo^. 

* groove-like unarmed "vestibule” is very simple and 

* shallow,—about as deep as the height of the two prominent, 

I lateral, forward-pointing, oomeaX labial projeciiona (Rg. 1, 

! * proj. lb.). The vestibule leads through the slit-like mouth 

opening into a long, uniform, tubular pharynx, extending 
» halfway to the nerve-ring. The pharynx is a 

* forked feature of the front end, thou^ it is so transparent 

* dimly refractive that it might, perhaps, under some 

circumstances, rather easily bo overlooked (Fi^. 1). Van 
Beneden seems to have figured the pharynx; Nicoll not, or 
at least not definitely. The mouth seems to lead into a 
minute pharyngeal or vestibular cavity, not very much wider 
than the amphids, perhaps sue to eif^t microns wide,—a 
Fig 2.— Camera ^htlc lon^r dorso-ventrallv than transversely. The 
lucida drawing of median axil between the two lips is not sharp and distinct, 
an oblique view of inner surfaces of the conical labial projections arc 

the eight-fold heli- **®t uniformly rounded and striated, like the outer sur- 
coid striae of yl»- faces,—for, near the middle, in their inner lateral lines 
carophit helix, at fields there are refractive longitudinal elements cx- 
lat 23”, near the tending from the tips back to the mouth opening. It 
beginning of the Bccms quite certain that there is an axial element cx- 
inteatine. The an- tending to the apex of each of these conical projections, 
aatomosiiig occurs and when this is viewed in optical section, as one focuses 
opposite the lateral ^ 1^^® appearances give rise to the opinion 

chords that there is a single innervation to each conical pro¬ 

jection. One sees no evidence of radial musculature 
round the vratibule. There are no cyespote; and there is no pigment near 
the head, or elsewhere in the nema. 


Returning now to the profile and dorsal views of the head;—^four to five 
microns behind the tips of the two cephalic projections, exceedingly minute 
openings in the lateral region indicate the external unphids. As viewed 


dorao-verdraUy, the anterior part of the walls of the phaiynx, without diminish¬ 
ing much in thickness, bend together and nearly meet near the base of the 
vestibule, thus giving rise to the narrow mouth opening; in this anterior 
portion of the phaiynx, the transverse striation is less apparent. 

Behind the phar^x the oeaophagua is a little leas than one-third, at the 
nerve-ring about one-fourth, twice as far back as the nerve-ring a little less 
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thaa one-third, and then again soon—^rather suddenly increasing—a little 
more than one-third, and &ally is one-half, as vide as the corresponding 
portion of the neck. The lining of the oesophagus is a rather distinct 
feature throughout its length, and finds its main optical expression as a 
somewhat sinuous axial element. The muMulature of the oesophagus is 
rather fine. Behind whore the abovementionod enlargement takes place 
there is a considertdile amount of granular matter in the oesophageal tissues. 



Fig. 3.—Helicoid striae of Aiearophia helix considerably behind the middle of the 
body. 

Fig. 4.—Camera lucida drawing of the contour of Atcarophie helix near the tail 
end of a female. 


In front of this region the radial fibers aie of a finer nature, closer together, 
and the granulation much less apparent, if present at all; in other words, 
there is a distinct change tn the atrudure of the eoaophagua at a point twice 
as far back as the nerve-rii^. The intestine becomes almost at once two- 
thirds as wide as the body, it is separated from the oesophagus by a distinct 
cardiac collum somewhat less than half as wide as the body. 





Fig 5.—Diagrams illustrating a theory of the mode of origin of helicoid striae through 
anastomosing of the ordinary transverse striae of the nemic cuticle Lot 1 represent 
seven ordinary annulea of a nemic cuticle, and suppose the anastomosing to take place 
on opposite sides of the nema at the places indicated by the arrows; 2 represents the 
anaetomoBing as having taken place, precisely as indicated by the arrows in 1; while 
3 and 4 show the further theoretical transition to perfect helices. It will bo observed 
that two helieea are formed. Bilaterally symmetrical growth would necessarily lead 
to helices of even number, as exemplified in Atcarophie. See also Figs. 6 and 7. 
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The wall of the intestine, while not very thick, is somewhat irregular in 
thickness, the lumen'appealing rigs^. At places the wall of the intestine 
is one-fourth as thick as the mtestine is wide; at other places nearby its 
thickness may diminish by two-thirds. There is a distinct lining to the 
intestine, apparently made up of ‘'columnar” elements vertical to the inner 
surface, though these have not been very clearly seen (Fig. 8). llie granules 
contained in the intestinal cells are ra&er uniform in size, but their histo¬ 
logical characters can not be made out on account of the state of preservation 
of the specimen. Well forward, near the blind end of the ovary, the intestine 
is not over one-third as wide as the body; and in this region the body toaU, 
including the cuticle, occupies about one-fourth the radius, of which unount 
the vaguely retrorse cuticle occupies eight microns and the muscular tissue 
fifteen microns. There seems to be a very short rectum. Hie portion of 
the intestine just in front of the rectum is saccate, and, for a verv short dis¬ 
tance about half as wide as the corresponding part oi the body; whereas 
in front of this enlargement the intestine is on^ about one-third as wide as 
the body. 




Fig. 6.—Should two ordinary adjacent annules on each aide of the nema behave aa 
ahown in 1, the result would be four helices; four such would originate eight helloes. 
See also Fig. 7 and Fig 6. 

Fig. 7.—Should anastomosing take place simultaneously in successive annules oppo¬ 
site any four of the longitudinal chords a, b, e and d, say the four aubmedian, or the 
two lateral and the two median, the result would be eight helicoid striae. See also 
Fig. 6. 

The blind end of the anterior ovary, about as wide as the distance between 
two of the adjacent oblique winds of the cuticular helix, is about two-thirds 
as far behind the cardia as this latter is behind the anterior extremity. In 
this region, in the body oavitv, wdiich is relatively of considerable capacity, 
there are "floating” organs made up of ellipsoidal or subspherical, fine granules, 
the largest of which are about eight microns in diameter (Pig. 8, org flutt). 
These “loose” organs are reminiscent of those known and figured in some of 
the ascarids,—e.g. A scans kUkenthalii. The ovaries lie in elongate coils, 
and at tot contain odeytes about four microns across, which soon increase 
and become packed in the ovaries in the form of polyhedrons whose optical con¬ 
tour is often hexagonal, and which are 10 to 12 microns across vdiere the ovary 
is one-third as wide as the body. The stretched-out ovary would be about 
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twenty times as loi^ as the body of the nema k wide, and at its greatest 
widt^ about one>thira as wide as the nema. Sperms have not been seen, 
nor has the extent and nature of the oviduct been observed. The two 
uteri are filled with six to eight hundred ellipsoidal eggs about one-third as 
long as the body is wide and averaging 40 X 24 microns. For a short dis¬ 
tance near their equator the eggs are practically cylindrical. The shells 
are thick—a little over 2 microns—and structureless looki^; are of uniform 
thickness throughout; and, as seen in the uteri, are without any surface 
markings or appendages. No indications were seen of “two fiagellae at one 
pole,” as noted by van Bcneden and Nicoll. It is possible that appendages 
mitd^t arise later, e.g. from some vaginal secretion coagulated during deposi¬ 
tion. The eggs, before deposition, contain fairly well develoj^ larvae. 
There is a single omjedor of considerable length passing inward from the 
vulva; apparently the ovijector is several times as long as the body is wide, 
—say at least three times. Its walls are thick and muscular; viewed in 
opti^ section it is nearly one-third as vdde as the body, being somewhat 
flattened when coUap^, and so, in cross-section, a little more than half 
as wide as long. Its lining is thin 
and strongly refractive; the wall, wlv uB. 
when seen in optical section, is 
glassy internally and fibrous ex- m 
temally. The wJm is a transverse 
elli^idal affair near the middle jgf 
of we body, about one-fifth as wide 
as the oorre^Mndii^ portion of the 
body and interrupting two to three 
of the spirals. It is about twice as 
wide as long, is distinctly marked, jKH 
and presents a double refractive 
contour, especially posteriorly. dlM 
The excretoiy pore is an Qpening 
of considerable size, taking up the ^efix 



spcMe of about three annules of - 

JSSnSfeSya - -• ” 

visible. In the specimen under * 

examination it is impossible to follow it far enough to say whether in its 
course it becomes double and symmetrical or remains single and asymmetrical 
(Fig. 1, p ex.) 

Diagnosis: Ascarophis having a length of 13 mm.; striae helicoid, the 
sub-cephalic ones vepr fine and not retrorse, the posterior ones very coarse 
and compound, their maximum obliquity,—bohmd the nerve-ring,—30°; 
the two labial projections broadly conoid; pharynx tubular, 1.1%; tail 
convex, and rather symmetrically short-conoid, 0.2%; eggs without polar 


filaments. 


Habitat: Gills of the fish, Dasyatis centrum, sting-ray. This unusually 
interesting nema was discovered by my friend. Dr. G. A. MacCallum, at 
Woods Hole, Mass., August, 1927, while examining material collected by 
the Bureau of Fisheries. Hitherto members of the genus Ascarophis have 


been found only in the intestinal canal of fishes. Previously the species 
have been but very imperfectly described; males have not even been men¬ 
tioned. Hie helicoid development of the outer cuticle is especially in- 
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tereBting. No other nemas known to me preeent this feature. I can only 
suggest that a plurality of helices has wmed through atuutomotis such as 
has been frequently seen, and often figured, in cases where the annules of 
the nemio cuticle are a marked feature; this anastomosis, if increased in 
extent and svetematized as shown in the diagrams (Fi^. 5, 6 and 7) could 
give rise to helical striae. The anastomoses in A. hdix, as far as seen, are 
ktcnraL 

The facts recorded in this communication regarding the helicoid 
striae, and the theory of the method of their formation accord with the 
writer’s observations (1888*), that the longitudinal chords are a seat 
of the formation of the fibrous cuticle in nemas. 


PROCEEDINGS OF THE ACADEMY AND AFFILIATED 
SOCIETIES 

PHILOSOPHICAL SOCIETY 
964tu mbetino 

The fi64th meeting was held at the Cosmos Club November 26,1927. 

Program: The evening was given to reports from the Prague Meeting of 
the International Geodetic and Qeophyiical Union. 

William Bowie: International codperation. There are very few branches 
of Bcienoe on which international codperation and conferences are not desiraUe. 
One of the branches which needed such cooperation very early is geodesy. 
About 65 years ago the geodetic association having representation from the 
states of the German confederation was enlarged to include all of the countries 
of Europe. Then, about 1886, the European Geodetic Association was en¬ 
larged to the International Geodetic Association, taking in all of those coun¬ 
tries of the world in which geodesy was active and which cared to join. 

Then there were the ^ismoloncal Association and the Agronomical 
Society. Besides the societies for Meteorology and Terrestrial Mametism, 
there were the Geological Congress and the Geographical Confess. It would 
be rather difficult to estimate the number of international scientific associa¬ 
tions that were in existence prior to the world war but, in any event, the 
government of the United States i»id dues to seven of them. The others 
were not considered as being of an official nature and therefore do not appear 
in the list of those receiving government support. 

All of those old associations and societies did notable work. They ad¬ 
vanced gr^tly the various sciences involved and the periodical conferences 
or conventions made it possible for the workers in any one field to get t<^ther 
and become personally acquainted. 

It has frequently b^n said that very little is accomplished at such confeiv 
enoes. I am rather inclined to differ with this view. The reports of the 
proceedings may indicate that nothing very definite had been accomplished 
by the delegates and committees in &eir general meetinm, but the many 
conferences of the delegates in their rooms and in hotel lobbies and while 

f BeitrSge sur Anatomie und Ontogonie der Nematodon. Qustav Hscher, Jena, 
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at receptions, etc., make it possible for the organizations to which the repre¬ 
sentatives belong to develop much during the intervals between the general 
conferences. 

Ju 9 t before the end of the world war the representatives of the national 
academics of some of the allied countries decided to reorganirc international 
sdentifio associations and societies. The result of the prelimins^ discussion 
was the calling of a meeting at Brussels in Julv 1019. At this conference 
there was orpinized the International Research Council and three of its 
Unions, those of Geodesy and Geophysics, of Astronomy, and of Chemistry. 
Provision was made for the later organization of eight other Unions, five of 
which have been created. 

The Preamble to the Statutes of the International Research Council set 
forth the purposes of the organization and then the Statutes showed how the 
organization should function. The affairs of the Council are administered by 
an Executive Committee composed of the President, two Vice Presidents, 
the Secretary General and a representative of each of the Unions now or^;an- 
ized. The headquarters of the Council are.at Brussels where the meetings 
occur and where the archives are kept. 

The meeting of the International Geodetic and Geophjrsical Union, held 
in September, 1927, in Prague, was considered to be the most successful, 
from a scientific standpoint, of any ever held. As a matter of factj only two 
had previously been held, one in ^me in 1922 and one in Madrid m 1924. 

In Madrid and also in Prague the Parliament Building was turned over to 
the Umon for the meetings of its Sections and their various committees. 
There is always a most delightful entertainment of the guests, with receptions 
by high government official, and there arc visits to nearby places of interest 
during the conferences and at the end of the meeting there is usually a per¬ 
sonally conducted excursion over the country where the meeting is held. All 
of the entertainment is ^ven free to the delegates and their families except the 
excursion at the end of the conference and, even then, special rates on the 
railroads and hotels are extended. 

The International Research Council and its Unions certainly justify their 
existence. There are now about 32 countries adhering to the Council and it 
is hoped that the remaining countnes which have not yet joined may do so in 
the very near future. (AtdAor’s abstract.) 

W. D. Laubert: Section on geodesy. 

N. H. Heck : Sections on oceanography, seymology, and terrestrial magnetism. 
One of the important outcomes of attend^ a meeting of this character is 
coming in close touch with those who are doing outstanding work along similar 
lines throughout the earth, since this gives a new viewpoint on the problems 
involved and a better understanding of the part which should be taken by 
the country of each delegate. Through association both in ofiioial duties 
and throui^ the American Geophysical Union with the three subjects named 
it is not inappropriate for one delegate to report on all three, though there was 
American representation in each. The effort to follow the work of three 
sections was very difficult and the observations are therefore not based on as 
full first hand formation as would have been the case in attending only 
meetings of one section. 

Oceano^phy. The activities in this section indicate the great complexity 
of this subject which includes most of the geophysical subjects relating to the 
land. There are a great many organizations, some of them through lack of 
funds accomplishing little, and the section has considered it a part of its duty 
to attempt to codrainate these. This is being accomplished to some extent, 
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thou^ with some diflSioulties, owing to tho constitutional limitations on the 
activity of the section. Since the last meeti^ lists of ooeanographers and 
oimni^ions engaged in ooeano^pbio activities have been published and 
will prove useful to all those interested in ooeano^phy. International 
investigations in tides, standardization of instruments m use in oceanography 
and s'milar subjects have engaged a considerable portion of the section’s 
activity. 

Seismology. The national reports proved to be of great valne as diowing 
how the International work in this subject is recovering from the disintegrat¬ 
ing effects of the war. The rise of interest in seismolo^ in the United States, 
as indicated by the reports from the Carnegie Institution of Washington, the 
Jesuit Seismological Association, and the United States Coast and Geodetic 
Survey, was noted with interest. A report of considerable interest was given 
by Dr. Imamura for Japan which indicates that at 50 stations new instru¬ 
ments have replaced those shown by the great earthquake of 1023 to be 
inadequate. An instrument for measuring long period waves which has been 
developed in Japw was discussed, also a clinometer for measuring tilt by 
which It appears likely that severe earthquakes can be predicted one half to 
several hours in advance. This preliminapr tilting of the earth will be further 
studied. Dr. Rothe, secretary of the section and head of the Central Bureau 
at Strasbourg, introduced the proposed nomenclature for earthquake phases 
of Dr. James B. Macelwane, of St. Louis University and head of the Jesuit 
Seismolcwcal Association and this was fully discussed though not recom¬ 
mended for adoption at this time. Other national reports were of consider¬ 
able interest but cannot be detailed. Dr. Nikifaroff of Russia described t^ 
activities in seismology in that country, including ten new major stations 
and numerous minor stations in remons specially subject to earthqualms. 
A station is being established in the Comandorski Islands, the nearest group 
to the Aleutians. 

Terrestrial magnetism and electricity. The range of subjects discussed 
was wide. The report of the activity in the United States was covered by that 
of the Coast and Geodetic Survey and that of the Carnegie Institution of 
Washington, Department of Terrestrial Magnetism and Atmospheric Elec¬ 
tricity, the latter of which also contained much information about work in 
all parts of the earth. Improvements of instruments and methods was 
stressed in both reports. The national report of Denmark which described 
progress both in that country and Greenland; that of Norway which de¬ 
scribed recent important auroral investigation; that of France, which de¬ 
scribed proposed woric in the French possessions in the Pacific and elsewhere; 
that of Japan which described proposed work in the mandate islands in the 
Padfic and others of considerable interest. Committees were continued or 
formed to study the sudden commencement of magnetic storms, a better 
method of magnetic characterization of days, extended study of auroral 
phenomena, and improved instruments and methods for investigation of 
geological formations, and numerous other subjects. 

It was decided to recommend the adoption of Greenwich time for publica¬ 
tion of magnetic observations, though as there was considerable opposition, 
no time was set for making the change. The hope was expressed that the 
proposed auroral program could be extended to the United States and Canada. 
Geophysical investimtion to determine geological formations is perhaps a 
little outside the ordinary range of geophysios but it was decided that such 
work diould be given encouragment, at least such work as is undertaken 
from the proper scientific viewpoint. 
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There was a resolution adopted by three different sections, Oceanography, 
Seismolo^ and Geodesy reo<nnmending the investigation of deep ocean 
troughs acoustic surveying, gravity determinations and seismological 
observations. It is hoped that work of this character will be undertaken in 
various parts of the earth before long. {AuOur’a abstract.) 

H. H. KiUBALLr.Secfton on meteorology. This meeting followed inune- 
diately ^ter the Leipzig meeting of the International Commission for the 
exploration of the upper air, August 27--September 3. -The commission is 
appointed by the International Meteorolomcal Committee, has no official 
standing, and no funds. Like its parent body, it is a purely voluntary 
organization of men engaged in a research of world-wide extent. There was 
an exhibition of aerologic^ instruments in connection with the meeting. 

The most important subject under discussion was the publication of the 
upper air data obtained by moans of balloons and kites on international 
days. Closely related to ttus was the question of units of measure to be used 
in presenting the data. A sample volume containing the data for the year 
1923 was submitted for consideration. 

Dr. H. Hergeaell, Director of the Aerological observatory at Lindenberg, 
Germany, was elected president of the Conunission, to succeed Sir Xapier 
Shaw, who declined reelection. 

There are many points of similarity between the meetings at Leipzig and 
Prague. Sir Napier Shaw presided as president over both meetings. Most 
of tlm delegates at Leipzig were also delegates at Prague. At the latter 
meeting, however, the strong German delegation, and the delegates from 
Austria and from the U. S. S. R. (Russia) were missing. 

At Prague, after the Bweau had reported on its work during the three yean 
that had elapsed since the Madrid meeting, various 8ub|ect8 were discussed, 
prominent among which were, as at Leipzig, the publication of upper air 
meteorological data, and the units of measure to be used in their presentation. 
The Section was deeply interested in these subjects for the reason that at 
Madrid it had appropriated £500. towards defraying the expense of the 
publication of the sample volume. The Section uso expressed a broader 
mterest in the question of units in the form of a resolution which authorized 
and requested its bureau to report on the practices of the different sciences 
comprised within the Union with regard to units of measurement, and to 
invite the cooperation of the bureaus of other sections with the ultimate 
object of a common unitary system for all these sciences. 

Other subjects assigned to commissions for consideration included solar 
motion, hemispheric weather maps, scientific methods of weather fore¬ 
casting, the adoption of the week as a unit of time in metcorologic^ statistics, 
and the relations between the Section of Meteorology of the Union and the 
International Meteorological Committee. (Author’s abstract.) 

H. £. Merwim, Recording Secretary. 

BIOLOGICAL SOCIETY 
710th ubbtino 

The 710th meeting was held in the assembly hall of the Cosmos Club 
November 6, 1927, at 8 p.m., with Vice-president Wetmobb in the chair and 
76 persona present. New members elected: J. Gordon Carlson, Mrs. 
David J. Rukbouoh, H. H. Shamel. 

Frank Thone announced that the late Dr. E. F. Sihth’b collection of 
photographic negatives has been turned over to Science Service. It is made 
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up principally of photographa of plant pathologists. A short special cata* 
k^e of the collection is to be published, and a complete set of prints donated 
to the U. S. Department of A^piculture. 

J. M. Aldrich r^rted that he had many interesting old records of dies 
collected at Grove Hill, Ma^land, and Oak Grove, Virginia, and inquired 
whether members of the Society could assist him in locating these places. 

A. Wetuorb reported his o^rvation on October 29 at Widewater, Vir¬ 
ginia, of large Bocks of Grackles made up mostly of Purple Grackles but also 
containing numbers of Bronzed Grackles. 

The regular program consisted of reports and remarks on the International 
Congress of Zoology at Budapest by two of the delegates of the Biological 
Society, Dr. L. O. Howard and Dr. C. W. Stiles. 

Doctor Howard, in reporting as a delegate of the Society to the Tenth 
Entomological Congress held ^ptember 4 to 10 at Budap^, stated that, 
while he was an ofl^ial delegate of the Biological Society, he was not a 
delegate of the United States Government,—Doctor Stejneoer and Doctor 
Stiles representing the Government. As Doctor Stejneoer had not re¬ 
turned to the States and as Doctor Stiles wished to report chiefly concem- 
^ the work of the International Commission on !Zoologicai Nomenclature, 
it became necessary for the speaker to touch upon the general features of 
the Congress. This he was hardly prepared to do, as he had expected 
Doctor Btejneoer to be able to make a full and general report on the 
aspects of the Congr^, which would probably be more interesting to the 
members of the Biological Society than those which the speaker had esmdally 
noticed as he went there mainly to attend the Section on Economic ^logy 
of which he was President. 

The Congress was largely attended, more than seven hundred being 
present. There were forty-eight official delegates representing twenty-four 
countries. England and China did not send official delegates. 

He spoke especially of the opening address in the great hall of the National 
Museum of Hungary by the President, Professor Horvath, and stated 
that this address was delivered in French, German, Italian and English. 
Two hundred and sixty papers were read at the Congress, twenty-five of 
them before the general sesraons. These twenty-five were largely illustrated 
papers, the motion picture machine being used in several of them. There 
were twenty-five pamrs on entomology. His talk was illustrated by a 
number of lantern-slides from photographs which he had taken at the 
Congress, laigely of individuals. (Author’s abstract.) 

Dr. Stiles gave an account of his activities at the Congress, and pre¬ 
sented the following list of amendments to the International Rules adopted 
at the Congress: 

Amendments to the intemstional rules of sooloned nomenoUttue' Important 
notice to soologists, physicians, veterinarian^ and others using loologioal names. 

Upon unaniiMua reoommendation by the International Commission on Zoological 
Nomenclature, the International Zoological Congress which met at Budapest, Hungary. 
September 4-9, 1927, adopted a very important amendment to Article 2S (Law of 
Piionty) which makM this Article, as amended, read as follows (tlalicued type repre- 
eenU the amendment; Roman type represents the old wording): 

Article 25.—The valid name of a genus or species can be only that name under 
ediioh it was first designated on the conditions: 

a) That (prior to January 1, lOSl) this name was published and acoompanied by an 
indication, or a definition, or a description; and 

b) That the author has applied the principles of binary nomenclature. 

e) But no genene name nor epeeifie name, publiehed after December SI, 1930, shall 
hate any tlaiut of auttilabiltly (hence also of validity) under the Rules, ualett and wnlfl t( 
is pubhehed either 
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J l) WiA a $vmmarii of ekaraetora (aau diagnoaia; aau dafinition; aw eondonaad da- 
ption) tahich diffaratUtala or dialinguiah tha ganua or lha apaeiaa from othar ganara 
or apaeiaa; 

(2) or with a dafinita bibliographte rafaranea to aueh awnmary of charaetara (aau diagno¬ 
aia; M dajlnition; aau condanaad daaeripfton). And further 

(8) in tha eaaa of a ganane name, with iha dafinita unambxgwma daaignatvm of tha 
typa apaeiaa (aau ganoiypa; aau autoganoiypa: aau orthotvpe). 

The purpoae of thu emendment u to inhibit two of the moat important faotora whioh 
heretofore nave produoed oonfumon in soientifio names. The date, January 1, 1931, 
was aeleeted (instead of making the amendment immediately efleotive) in order to 
give authors ample opportunity to accommodate themselves to the new rule 
The Commission unanimously adopted the following resolution— 
a) It is requested that an author who pubbshes a name as new shall definitely 
state that it is new, that this be stated in only one (i e., m the first) publication, and 
that the date of publication be not added to the name in its first publication. 

b) It is requested that an author who quotaa a generic name, or a specific name, or a 
subspecific name, ehall add at least once the author and year of publication of the 
quoted name or a full bibliographic reference. 

The foregoing resolution was adopted in order to inhibit the confusion which has 
frequently resulted from the fact that authors have occasionally published a given 
name as '‘new” in two to five or more different articles of different dates—up to five 
years in exceptional oases 

The three propositions submitted by Dr. Franz Pocme, of Vienna, failed to receive 
the necessary number of votes in Commission to permit of their being recommended 
to the Conoess. Out of a possible 18 votes for each proposition, Pochb’b proposition 
I received 9 votes, II received 6 votes, and III received 7 votes. 

Zoological, medical, and veterinary Journals throughout the world Me requested 
to give to the foregoing the widest possible publicity in order to avoid confusion and 
misunderstanding. C. W. Stiles, Saeratary to Commission. 

711th mbetinq 

The 711th meeting was held in the assembly hall of the Cosmos Club 
November 19, 1927, at 8 p.m., with Vice-president Wbtmobb in the chair 
and 66 persons present. New members elected: Chableb L. Bakbb, 
WnxiAU H. Rbbbb. 

Dr. PaxHi Johnson reported that he had recenj^ seen a bird picking in¬ 
sects out of the hair of one of the yaks at the 2iOO. The bird was not identified. 

F. C. LiNootN planted recent records of the recove^ of banded birds, 
namely of a blue-winged teal in Colombia, banded in Nebraska, and of a 
black-crowned ni^t heron in Santo Domingo, banded in Massachusetts in 
1924. 

A. Wbtuobb referred to the 45th annual meeting of the American Orni¬ 
thologists’ Union held in Washington during the week, and called on 
various visiton for remarks, namely Kttthvbn Dbanb, G. F. Sihhonb, 
Mrs. M. M. Nicb, Dr. Tbact I. Stobbb, and others. 

Howabd Ball read a list of birds seen on the field trip of the Ameri^ 
Ornithologists’ Union down the Potomac River on November 18, totaling 
47 species. 

A. J. VAN Rossbm (illustrated): Faunal associationa of Salvador .—^The 
speidcer, who has spent two and a half years in field work in Salvador, de¬ 
scribed the various assodationB and illustrated their characteristics by 
photographs. From the Pacific slope a volcanic range rises abruptly to 
7000 mt elevation. A valley separates this from another range, reaching 
9000 feet elevation on the continental divide, the eastern limit of Salvador. 
IVom the Padfio side the Arid Pacific division of the Lower Tropical zone 
rises to 6800 feet on the highest volcano, followed at 6800 to 7000 feet by a 
well-marked Sonoran assomation. The same zone rises to 3600 feet on the 
Cordillera; from 3600 to 8000 feet is Lower Transition, an essentially pure 
zone of pitch pine. From 8000 to 9000 feet on the Pacific side is an Upper 
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Tkoinoal rain forest, oompoaed chiefly of oak and white pine, with abunduit 
mosses and tree ferns. 

In discussion, T. S. Fauser referred to Lesson's visit, about a century 
ago to the Pa^c Coast, including Salvador and Nioara^. Later be 
received speoimeiui from lus nephew, who was on a vessel wmeh plied back 
and forth between Salvador and Oceanioa, resulting in mudi oonfusion of 
data. Mr. van Bossxic pointed out that the locality “San Carlos, Central 
America," referred to by Lesson was the San Canos in Salvador, which 
country continued to st^le itself “Republic of Central America” for some 
years after the dissolution of the countries that had been united under 
that name. 

Edwabd Fbanois, Hygpenio Laboratory: Tularaemia in rabbits ana other 
animals as related to human health (illustrated).—Dr. Francis spoke of the 
completeness of our knowledge of tularaemia and of the abruptness with 
which it has become recogpized as a national and international disease. 
Discovered by McCot of t^ United States Public Health Service, in 1910, 
in the California ground squirrel iCiteUus beed^ Richardson), the disease 
became engrafted into the wild rabbits of the West, and then, as a disease 
of wild rabbits and of man it has advanced steadily across the continent, 
appearing anew in state after state until now, in 1927. there remains only 
a solid block of nine uninvaded States, composed of the six New England 
States, New York, New Jersey, and Delaware. Although a new disease of 
rodents and of man. tularaemia has now been recoemized in 37 states of the 
United States, in the District of Columbia, and Japan. Of 420 reported 
cases, 17 have temunated fatally. 

The great reservoir of infection in nature is wild rabbits (Jacks, snowshoes 
and cotton-tails); it has also been found in the ground squirrels of California 
and Utah, in the wild rats of Los Angeles, and in the wild mice of Contra 
Costa County, California. But cases of human infection, referable directly 
to wild rodents, have been traced only to the wild rabbits and not to rats 
or mice. 

Transmission among wild rabbits is by blood-sucking ticks, lice and flies. 
Transmission to man is by ticks (Dermacentor andersoni), by flies (Chrysops 
discalis), and by self-inoculation or contamination while dressing wud 
rabbits or while disseoting infected rodents in the laboratory. 

Mhrket infections of rabbits and man, the bacteriology, mrmptoms in 
man, and prevention were discussed, the various phases of the disease being 
illustrated bv lantern slides. Mtany points were brought out in the dis¬ 
cussion which followed, espesiaUv the susceptibility of foxes, coyotes and 
dogs, which feed on rabbits, and the relationship of the well-known fatal 
eptd^ics of wild rabbits to tularaemia. (Author's abstrad.) 

S. F. Blaze, Recording Seeretary. 


Bradshaw Hall Swales, a member of The Academt, died January 23, 
at his home in Washington. He was bom at Detroit, Michigan, June 80, 
1876, educated at the University of Michigan, and was widely known for 
his work on birds. Mr. Swales was an active member of the American 
Ornithologist's Union and other scientific societies. For some yean he had 
been honorary assistant curator of birds at the U. S. National Museum, to 
w^ich he contributed a large number of valuable specimens. 
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OCEANOGRAPHY- 'Ocean-surveys: Problems and developments,'’ 
J. P. Ault, Department of Terrestrial Magnetism, Carnegie 
Institution of Washington. 

Tradition has decreed that the address upon this occasion shall deal 
more or less with the work with which the outgoing president has been 
associated. So tonight we shall discuss the problems and develop¬ 
ments of ocean-surveys with which we have been connected for over 
23 years. 

We usually think of the ocean as a vast moving highway, without 
visible paths or sign-posts. It occupies so large a part of the Earth’s 
surface that knowledge of its contents and physical conditions is of 
prime importance. Especially is this true for certain problems relat¬ 
ing to the physics of the Earth as a whole—geophysics. Human life 
and its environment and the evolutionary processes in the living world 
are influenced in countless ways by the var 3 dng physical properties 
of the ocean. 

In the geophysical sciences with which we are concerned tonight, 
terrestrial magnetism, terrestrial electricity, and oceanography, much 
information has been collected already, though systematic investiga¬ 
tions are but fairly started and the vast extent of the ocean still leaves 
many unsolved problems. 

Our knowledge of the origin of the Earth's magnetic and electric 
fields is still imperfect. The exact interrelation between these two 
fields is not known, and we are interested in securing more information 
regarding the close connections which seem to exist between variations 

‘ Address of the retiring President of the Philosophical Society of Washington, 
Januai 7 7, 1928, based on lecture Purpote and progrena of ocean-turveyH at the Carnegie 
Institution of Washington, November 22, 19OT (publiriied in Scientific Monthly for 
February 1928). Received January 14, 1928. 
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in magnetism, atmospheric electricity, auroral displays, earth-currents, 
and transmission of wireless waves. Observations over the compara¬ 
tively undisturbed ocean-areas will very materially aid in the discussion 
of all these phenomena. 

The history of ocean magnetic-surveys goes back to the time of 
Edmund Halley who made the first observations in the Atlantic 
Ocean during 1698 to 1701. Before the invention of accurate time¬ 
pieces, navigation consisted of observations of the noon altitude of the 
Sun for latitude, and crude estimation of course and distance to de¬ 
termine longitude. This method was very unsatisfactory, since un¬ 
known ocean-currents and errors in reckoning made it impossible 
to keep accurate account of the ship’s position. 

Large prizes were offered for a more reliable method of determining 
longitude, and in 1698 Halley began his voyages in the Atlantic Ocean 
on the PARAMouB PINK to “improve the knowledge of the longitude 
and variations of the compass.” As a result of these voyages he 
constructed and published the first magnetic chart of the oceans, and 
his method of drawing lines through points of eq\ial declination is 
still used in nautical charts today. His map was used for many years, 
not to detennine the longitude, the purpose for which it was con¬ 
structed, but to give the navigator his compass correction as he sailed 
from port to port. 

The changes which have taken place in the compass variation during 
the more than 200 years which have elapsed since the time of Halley 
are shown by comparing the early maps with those of the present day. 
Halley himself knew of these changes and cautioned the users of his 
chart to take them into account. 

To give some idea of the amount of these changes, it might be noted 
that the cruises of the cabnbqib in the Indian Ocean in 1911 and 1920 
showed that the compass was changing its direction over one-third of 
a degree annually in the central part of the ocean. In 1011 the navi¬ 
gational charts for this ocean were in error by as much as one-half 
point chiefly owing to lack of accurate information as to the amount 
of the annual change. In 1580 the magnetic needle pointed 11'^ east 
of north at London and by 1812 it pointed 24° west of north, a change 
of 35° in 232 years. It now points only about 16° west of north. 
The causes of these changes and variations are not as yet known, 
and their explanation constitutes one of the chief problems in the 
science of terrestrial magnetism. 

It is with these changes that we are chiefly concerned in a study of 
the earth as a magnet in trying to explain the origin of the Earth’s 
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field, the caiisee of the changes which are observed during the day, 
the variation with the seasons during the year, and the secular or 
progressive change from year to year. We also wish to know why 
there is such close relation between changes in terrestrial magnetism 
known as magnetic storms and the occurrence of polar lights or 
auroras, both north and south, and changes in solar conditions, and 
why we have 11-year periods in magnetic changes coincident with 
the well-known 11-year periods in sunspot activity. 

Since we cannot bring the Earth into the laboratory to study its 
problems, we must go out over its surface, penetrate into its interior, 
into its atmosphere, and into the ocean depths as far as present in¬ 
ventive genius will permit, and observe and record the results of ex¬ 
periments which nature is performing on a cosmical scale. 

In order to secure the data necessary for a complete study of these 
various problems in magnetism, it was decided early in the organiza¬ 
tion of the magnetic-survey work of the Carnegie Institution of 
Washington to extend the investigations to the large ocean-areas. 
Since the time of Halley in 1700, occasional magnetic observations 
have been made at sea incidentally on voyages of discovery and ex¬ 
ploration, such as those of the brebus and terror, the pagoda, the 
CHALiiBNQBR, the DISCOVERY, and the GAUSS. But over 200 years 
elapsed after Halley’s survey before another expedition started out 
primarily to make magnetic observations at sea. The gaulee sailed 
out of the Golden Gate in 1905 to survey the Pacific Ocean, making 
three cruises during the period August 1905 to June 1908. On these 
expeditions, the fruition largely of the plans and vision of Bauer and 
his colleagues, observations, were made not only to determine the 
magnetic declination but also the magnetic dip or inclination and the 
strength of the Earth’s magnetic field. The instruments used in these 
observations were mounted on an open bridge exposed to wind and 
weather, and many doubted whether worth-while observations could 
be made at sea with equipment then in use. 

The accuracy of the results with these more or less experimental 
instruments and the promise of increased accuracy with new devices 
invented and constructed by Peters and Fleming indicated the 
desirability of continuing the ocean-survey. At the same time the 
effect of what little iron was present in the hull of the Galilee was so 
difficult to control and measure in the results that it was decided to 
construct a specially designed nonmagnetic vessel. In 1909 the 
CABNEGiB was Completed and began her long series of cruises in August 
of that year. Improvements in the instrumental equipment increased 
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materially both the amount and the accuracy of the data secured. 
Since advancement and success of ocean-surveys are measured by 
progress in the development of instrumental equipment, full credit 
must be given to those who have developed this phase of the ocean- 
surveys executed on the oaulee and the cabnegix. Tribute also 
should be paid to the individual members of the several expeditions, 
who cannot be mentioned by name, but whose chief compensation is 
the thought that they have helped to add something of permanent 
value to science and to human Imowledge. 

A very satisfactory distribution of stations has been accomplished, 
and the accuracy of present-day magnetic charts used by navigators 
has steadily increased since the various hydrographic offices began 
using the data resulting from these surveys. 

At only about 80 stations do we have cruise-intersections where 
reliable information has been obtained regarding the changes which 
have taken place over a period of years, the so-called secular variation. 
To improve this condition, in future ocean-survey work it is planned 
to retrace previous cruises and reoccupy as many points as possible 
in order to secure the maxim\un of data on the amount and direction 
of this secxilar variation. Valuable information for keeping navigar 
tion charts up to date, as well as the necessary data for the advance¬ 
ment of theoretical studies and investigations will thus be furnished. 
Future cruises need not be repeated at frequent intervals, and may be 
supplanted altogether by more rapid and efficient methods in con¬ 
nection with upper-air travel and research. 

The study of the Earth’s electric field, that is, of terrestrial electricity 
including both atmospheric electricity and earth-ciurents, is now being 
carried forward side by side with the study of the Earth’s magnetism. 
The importance of these investigations has increased in recent years 
because of the close relation between variations in atmospheric- 
electric and earth-current phenomena and variations in magnetic 
conditions. Recent theories regarding the natiire of electricity and 
the constitution of matter and the rapid advances made in radio 
transmission have given added stimulus to the study of the earth’s 
electric field. The Sun is included in this study because of the close 
connection between magnetic and atmospheric-electric phenomena 
and solar activity, and coSperative work with the Mt. Wilson Solar 
Observatory in these investigations was started last year. 

Some experimental observations in atmospheric electricity were 
made in 1008 on the oauleb and in 1909 to 1914 on the cabneoib, 
but it was not until 1916 that a s}r8tematic and definite program of 
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observatioiis was undertaken with new and improved methods and 
instruments devised and constructed chiefly by Swann and Fleming. 
A well-known Exiropean student of atmospheric electricity states that 
the only new contribution to this science within the past ten years 
was that resulting from the cruises of the carneoib, which is especially 
valuable because of the wide distribution of information obtained. 

The electric elements which have been investigated include potential 
gradient, both positive and negative ionic content, conductivity, and 
ionic mobility, penetrating radiation, and radioactive content of the 
air. The potential or electric charge in the air increases with height 
above the earth’s surface, being about 100 volts at the height of one 
meter. This is the so-called potential gradient and is measured by 
noting the deflection on the fibers of an electrometer while the col¬ 
lector is raised one meter. There are present in the air at all times 
both positively and negatively charged particles called ions, about 
1,000 of each kind in a cubic centimeter of air, and with our instru¬ 
ments it is possible to count the number with fair accuracy. In¬ 
timately connected with the number of ions in the air is the electric 
conductivity, or its ability to carry an electric current. Air is forced 
past a charged conductor at a uniform rate of speed, and the rate of 
discharge is noted by the changing position of the fibers in an electro¬ 
meter. 

Whether penetrating radiation or “cosmic rays’’ coming into the 
Earth’s atmosphere from outer space can be one of the causes of the 
ionization of the air is one of the problems being investigated, and 
observations are made at sea to determine the amount and variation 
of this radiation by observing the rate of ionization in a closed copper 
vessel. The radioactive-content observations are arranged to collect 
and measure the amoimt of radioactive material, such as radium and 
thorium, present in our atmosphere, this being another source of 
ionization. 

Under the action of the Earth’s electric field, positive ions are travel¬ 
ing toward the Earth and negative ions are traveling upward in the 
air, giving rise to an air-earth electric current. The rate at which this 
interchange takes place would neutralize the earth’s negative charge 
in a very short time were there no recharging source of energy. Vari¬ 
ous theories have been advanced to account for the source of this sup¬ 
ply, e.g., lightning or the Sun, but the problem still awaits solution. 

Conditions at sea are much more favorable for investigating the 
Earth’s electric field than on land, where dust and smoke in the air and 
presence of changing cultural or permanent topographic features 
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such as trees, buildings, or contours cloak the true characteristics of 
the atmospheric-electric phenomena. To improve further the at- 
mospheric^lectric results and to note the conditions at sea, dust- 
count observations are to be included in the program unce it is known 
that the presence of dust in the air has a marked influence upon 
atmospheric-electric conditions. 

In order to determine the variations which take place in the elements 
of the Earth’s electric field during a 24-hour period, continuoxis ob¬ 
servations of these changes are carried out on the carneoib at 
frequent intervals. I will mention only the difliculties of carrying 
out such observations under conditions which persist at sea, insulation 
troubles due to condensation and to salt spray, and difficulties attend¬ 
ing the use of instruments on a rolling ship. In dealing with insulation 
difiScuities we have learned that our favorite slogan "Electricity never 
fails” has always held true. The instrument will always work if the 
insulation surfaces are clean and all connections are good. 

A discusedon by Mauchly of these 24-hour series of atmospheric- 
electric observations at sea on the cabneois disclosed that the chief 
maximum of the diurnal variation of the potential gradient occurs 
at about IS** Greenwich mean time all over the world, approximately 
the time when the Sun is in the meridian of the north magnetic pole. 
This conclusion was confirmed by Sverdrup during AmundMn’s 
Arctic-Drift Expedition on the maud. The true physical explanation 
of this discovery is not yet apparent. Wait and Sverdrup point out 
that the rotating magnetic field of the earth induces electromotive 
forces in the earth’s electric field, the variations of which are in re¬ 
markable agreement with the observed variations of the potential 
gradient over the oceans. This {^[reement appears too good to be 
accidental, but further evidence is needed for a satisfactory physical 
interpretation. To add to the information regarding variations of the 
potential gradient, an automatic photographic recording electrometer 
is to be mounted near the truck of the mainmast during the next 
cruise. Some experimental work with this apparatus was done during 
the return of the carneoie from New York to Washington last month 
by W. C. Parkinson, who will have charge of the atmospheric-electric 
work during the next cruise. 

The important contributions to the study of various geophysical 
problems which are being made by investigations (rf the Eennelly- 
Heaviside conducting layer and of radio transmission and variations 
with changing magnetic and electric conditions greatly enhance the 
value of the ocean atmospheric-electric data and indicate codperative 
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investigations along similar lines for future ocean-work. It is planned 
to begin at sea investigations of the conducting layer and to cany out 
experiments on the variations of rngnal-intensity, following methods 
already in use on land. 

Important correlations between eai^-current variations and 
changes in other geophysical and cosmical phenomena, such as solar 
activity, magnetic disturbances, and polar lights, have resulted from 
an investigation of observatory records, and the importance of these 
discussions in the general study of the Earth’s magnetic and electric 
fields now warrants beginning systematic earth-current observations 
at sea. Some preliminary experimental work was done by O. H. 
Gish while the cabnegie was en route from New York to Wa^ington 
this year in order to determine the best methods and instruments for 
such investigations over the oceans. 

The challenge of the vast, practically unknown, expanse of the at¬ 
mosphere above the Earth’s surface and of the equally unexplored 
depths of the ocean awaits the pioneering spirit of a Langley or the 
ingenuity of a Lord Kelvin to penetrate their mysteries. When 
inventive genius makes it possible to investigate the modifications in 
magnetic and electric variations due to change in altitude, many new 
and important discoveries will be made. 

The mysteries of the ocean-depths, however, are slowly being un¬ 
folded through advances in the growing science of oceanography. Up 
to the time of the challenger expedition in 1872 to 1876, oceano¬ 
graphic research had been limited to restricted areas, or was incidental 
to some exploratory expedition, or was associated with some national 
fisheries investigations. Following the stimulus given by the chal¬ 
lenger results, oceanographic investigations were much extended, 
and new methods and instruments were devised. However, the 
vastness of the regions to be explored and the time and expense 
entailed in sending instruments to the bottom of the ocean-deeps leave 
many unsolved problems for the oceanographer. Time does not per¬ 
mit more than a brief mention of the pioneer work done by Forbes, 
Thomson, Agassiz, Murray, and others who laid the foundations of 
the present science of oceanography. 

In spite of all the vast amount of data that has been collected, we 
have only a general idea of the contours'of the ocean-bed and only a 
meager Imowledge of the bottom sedimentary deposits which are of 
peculiar interest to the geologist in his study of the age and formation 
of the Earth and the changes which time has witnessed. The mapping 
of the configuration of the oceanic basins covering over two-thirds 
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of the Earth’s surface should be as important as the mapping of the 
land masses which occupy less than one-third. Such information is 
necessary for the geodesist in his study of the movements within the 
Earth’s crust and for the seismologist in his study of the origin, history, 
and probable future development of submarine earthquakes. 

The movements of vast bodies of water relatively to one another 
and to the land due to winds and tide, and the verticid movements due 
to changes of temperature and salinity make the ocean with its vast 
capacity for carrying heat a powerful factor in its influence upon 
practically every phase of life upon the Earth, in its control of climate, 
and in its determining effect upon man’s migration and habitation. 

Perhaps the most fascinating study connected with the sea is the 
multitudinous life found in all oceanic waters from the surface down 
to the deepest abyss yet explored. Physical changes in the ocean- 
waters have profound influences upon marine life, its variety, its 
amount, and its distribution. A knowledge of these influences will 
contribute in many ways not only to the study of evolutionary proc¬ 
esses taking place in the sea but to the practical problem of economic 
use of the ocean’s food resomces. 

Many problems of oceanography are of interest to the Carnegie 
Institution of Washington throu^ the activities of its various de¬ 
partments and research associate. The vast extent of the ocean- 
areas to be covered by the next cruise of the cabnboib offers unique 
opportunity to add new and much-needed information in this science 
from regions never investigated. 

To carry out the proposed increased program of general oceano¬ 
graphic work has reqvur^ many structur^ changes on the cahnegie. 
During the past summer the vessel was in Hoboken, New Jersey, 
undergoing repairs and alterations. A new stateroom was added in 
the cabin since the technical staff is to be increased to seven, the 
additional man to be especially trained in chemistry and marine bi¬ 
ology. The two lifeboats were moved from the quarter-deck to over¬ 
head platforms amidships opposite the after dome, leaving the quarter¬ 
deck free for the operation of the bronze winch, sounding wire, and 
special davits for handling tow-nets, water-bottles, deep-sea reversing 
thermometers, and bottom-samplers. 

Two new laboratories were constructed on deck; one will be specially 
fitted for physical oceanographic, biological, and chemical work, and 
the other will house the radio and echo-sounding equipment. 

In physical oceanography it is planned to obtain temperatures and 
water samples at depths of 5, 25, 60, 75, 100, 200, 300, 400, 500, 700, 
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1,000, 1,500, and 2,000 meters every 150 to 200 miles, with occasional 
series down to the bottom with a limit at 20,000 feet. To obtain a 
continuous record of surface-temperatures, a distant-recording thermo¬ 
graph has been installed with its bulb on the hull about seven feet 
below the water-line and with its recorder in the new laboratory. 
These records will bo checked occasionally by the usual method, 
direct readings with draw-bucket and thermometer. 

Water samples and temperatures will be secured by Nansen water- 
bottles and Richter reversing deep-sea thermometers using a series 
of ten on the wire at one time. The water-bottle has a capacity of 1J 
liters, and two thermometers will be used with each one in order to 
check the temperature. The salinity and density of each water- 
sample will be determined on board ship by the Wenner electric con¬ 
ductivity method and checked occasionally by the silver-nitrate 
titration method. The water-sample also will be analyzed for oxygen, 
nitrate, and phosphate content, and hydrogen-ion concentration. 

Samples of muds and sediments from the bottom will be secured by 
use of the snapper-type of sampler, as modified by Vaughan, and a 
larger Eckman tube-sampler, as modified by Trask for deep water. 
It is now known that bottom-living creatures feed on organic matter 
found in bottom muds, and that these muds are often teeming with 
life. From a study of these organisms and fossil remains, together 
with borings from oil-wells, important concliisions have been reached 
regarding the origin of oil-producing deposits. The Geophysical 
Laboratory also is interested in the nature and derivation of inorganic 
marine deposits in the study of the age of the earth and the various 
processes of its formation. 

The machinery necessary to handle water-bottles, thermometers, 
and bottom-samplers has been installed on the carnegie. It consists 
of a SO-horse-power gasoline engine and a 12-kilowatt generator 
installed below decks in the engine-room to furnish the required electric 
power. A bronze winch weighing three tons, operated by a IS-horse- 
power electric motor, has been installed on deck. Two reels and two 
gypsy-heads are provided, one reel containing 20,210 feet of special 
aluminum-bronze stranded wire rope A inch or 4 mm. in diameter, 
and the other containing 6,808 feet of i inch or 6 mm. wire. This 
wire was made in Germany and was designed especially for oceano¬ 
graphic work after extensive tests and experiments by those in charge 
of preparations for the German Expedition on the meteor, 1925 to 1027. 

The gypsy-heads are to be used in handling yards, sails, hoisting 
lifeboats, hauling in earth-current cables, and for the general work on 
deck. Special bronze davits and blocks have been installed for 
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handling the wire as it is payed out or hauled in. Platforms have 
been constructed on both port and starboard sides, where the observer 
will stand while attaching or detaching the water-bottles and thermom¬ 
eters to the soxmding wire. 

The winch has been constructed so that the reels may be operated 
either singly or together, thus allowing one wire to be payed out on the 
brake while the other wire is being hauled in. This will allow two 
series of water-bottles to be operated simultaneously, thus saving 
materially in the time required at each station. 

It is planned to heave to every other afternoon, taking in all sails 
except those required to keep the vessel as nearly stationary as possible. 
To keep the wire vertical or nearly so will require skilful maneuvering, 
and it may be necessary to use the main engine occasionally to ac¬ 
complish this result. Helland-Hansen and Nansen have carried out 
similar work with great success on the armatjer hansen, a sailing 
vessel of only half the size of the cabnegie. They state that* “owing 
to its special construction the ship is easily maneuvered in such a 
manner that the line along which the oceanographic instruments are 
suspended remains in a vertical position throughout the time of 
observation even if there is a strong drift caused by wind or cur¬ 
rent.” This is essential in order to obtain correct depths by wire 
measurements. 

As a further aid in checking the depths at which temperatures and 
water-samples are obtained, simultaneous use is to be made of pro¬ 
tected and unprotected thermometers, calibrated for pressure-effects, 
placed at frequent intervals as the wire is lowered into the water. 
The difference between the readings of the two thermometers at any 
level will give the depth for that level. This method was used recently 
with success by the German Atlantic Expedition on the meteor. 
To avoid rapid and excessive drift of the vessel when hove to in a strong 
breeze, sea-anchors will be used to check the headway. Simultaneous 
determinations of depths with actual wire soundings and with the 
echo-method, together with temperatrure and salinity data at all levels, 
will give information of great value in establishing proper formulae 
for the velocity of sound in sea-water in the deep basins of the ocean. 

The latest type of sonic depth-finder as developed by Harvey C. 
Hayes has been installed on board the cabnegie, and frequent de¬ 
terminations of ocean-depths will be made as the vessel is proceeding 
on her way. The depth can be determined in a very few moments, 
the method consisting essentially of measuring very accurately the 

* B. HaLi.AMi>-HANBBK and Fkidtjov Nanbbm. Tke BaiUrn Kortk AUaittk 
Geofynske PubUkasjoner 4: No. 2, 8-t. 1020. 
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time-interval between a signal sent out from the ship and the return 
of the echo from the bottom of the sea. The United States Navy is 
cooperating in this work by lending the necessary equipment consist¬ 
ing of an oscillator for transmitting the signal, six microphones for 
receiving the echo, and a depth-finder for measuring accurately the 
interval between signal and echo. The method is accurate to within 
about ±5 fathoms or 30 feet for depths greater than 100 fathoms, 
the range over which the sonic depth-finder is designed to operate. 

In marine biology it is planned to confine attention to microbiology, 
to determine the abundance and distribution of plankton and other 
microscopic organisms. Shallow-water dredging for diatoms and 
foraminifera will be undertaken also in cooperation with Dr. Albert 
Mann, a research associate of the Carnegie Institution of Washington. 
Quantitative distribution of plankton at various depths from the sur¬ 
face down to 100 meters will be determined by the examination of 
definite quantities of water brought up by means of special water- 
bottles, or by use of a hose let down to depths found practicable. 

Some study will be made also of surface plankton by straining a 
continuous stream of water through a fine-meshed net. Marine 
organisms also will be secured by tow-nets, and hauls both vertical 
and horizontal are to be made from the surface down to a depth of 
150 to 200 meters, and occasionally to greater depths. A special 
boom-walk has been rigged in connection with the vessel's boat-boom, 
where the observer can walk out 30 feet from the ship’s side in fair 
weather, dip up any marine life from the surface, or operate the tow- 
nets well out from the disturbing influence of the vessel and its motion 
through the water. 

To assist the biologist, H. R. Seiwell, in his study of marine life in 
its native habitat at the bottom of the ocean, a diving helmet has been 
sec\ired for use in shallow-water. This device has been used by 
amatexirs at depths of 30 feet and can be used safely at depths of 50 
to 100 feet. 

Eqviipment will be carried also for securing specimens of dolphins 
and porpoises from regions where no specimens have been secured 
heretofore. Such specimens are of special interest to Remington 
Kellogg, a research associate of the Carnegie Institution of Washing¬ 
ton, in his study of the evolution of the whale and other marine 
vertebrates. 

Limited space on the vessel and time and restrictions as to power and 
machinery prohibit undertaking any deep-sea trawling or dredging. 
This work may be taken up during a later cruise when it is hoped that 
chief attention may be devoted to work in oceanography. 
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Any program of oceanographic investigations should include ex> 
tensive work in marine meteorology in view of the important influence 
upon climate of mass movements of large bodies of heat-bearing oceanic 
waters. The study of the physical interchange between the surface 
of the ocean and the air above it is important in the study of atmos¬ 
pheric circulation and disturbance over the entire surface of the Earth 
because of the fairly normal conditions which exist at sea. 

The foundations of the science of marine meteorology were laid by 
an American, Admiral Matthew Fontaine Maury. His book Physical 
Geography of the Sea is still a classic, although some of his theories and 
conclusions have been supplanted. Due to his efforts an international 
conference was held at Brussels in 1853, and a general program for 
marine meteorological observations was adopted. Maury introduced 
sailing directions and pilot charts which were of untold value to ship¬ 
ping interests, especially in the time of sailing ships. Monthly pilot 
charts of the great oceans are now i^ued in advance by the U. S. 
Hydrographic Office and the British Admiralty and constitute a most 
important aid to navigation. 

While conditions at sea are fairly normal for the study of the atmos¬ 
phere, yet the ocean is only a highway and the observer is always on the 
move from place to place. Instruments must be especially adapted 
for use on moving and rolling platforms, and progress in marine meteor¬ 
ology, as in other oceanographic investigations, has developed only 
as rapidly as the invention and utilization of the proper instrumental 
equipment has permitted. 

To study the physical interchange of heat and moisture between the 
ocean and the atmosphere, it is planned to observe the temperature and 
humidity lapse-rates from sea-level to masthead. Accompanying 
observations of wind direction and velocity and of changes in atmos¬ 
pheric pressure will be made. 

Variations in the amoimt of solar radiation received at the Earth’s 
surface and their influence upon world-wide weather conditions have 
been the subject of much study in recent years by Abbot and Clayton. 
It has been thought worth while to include such observations in the 
meteorological program, together with observations of cloud systems, 
rainfall, evaporation, and dust-content and carbonic-acid content of 
the atmosphere. Additional data over the great oceanic areas to be 
covered by the next cruise of the cabneqie may be extremely valuable 
in the comparison of world weather with solar variation, in the deter¬ 
mination of the rate at which the atmosphere is being charged with 
water vapor so vital to life on the continents, and in the study of the 
dynamics of atmospheric circxilation over the oceans. 
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It is planned to compute at sea and publish promptly as the cruise 
progresses the pertinent oceanographic data for use of students and 
investigators of oceanography, as has been done heretofore in terrestrial 
magnetism. The physical data to be published include the following 
results of observations and calculations at various depths: Tempera¬ 
ture, salinity, density observed and corrected for compression, oxygen- 
content, hydrogen-ion concentration, specific volume, and dynamic 
pressure and depth. A part of the water-samples will be tested for 
salinity and for gas-content, and a part will be stored below decks for 
later study in various laboratories. Biological specimens will be 
studied, sketched, and preserved for transmission to some museum. 

The dynamic calculations will be made in accordance with the 
method devised by Bjerknes and as modified by Hesselberg, Sverdnip, 
and others. The dynamic conditions in the ocean may be viewed in 
the same light as similar conditions in the air. Winds blow obliquely 
from areas of high pressure towards areas of low pressure, taking into 
account the effect of the rotation of the Earth. Ihe force or velocity 
is proportional to the gradient or difference in pressme. So in the 
ocean, data as to temperature and density at two points at the same 
level permit us to calculate the difference in dynamic pressure between 
the two points. 1 his is one of the factors which cause circulation, and 
the direction of this circulation is affected by the rotation of the Earth. 

In the biologcal and chemical work, chief emphasis will be placed 
upon the collection of data and specimens. Some analysis of water- 
samples and study of specimens must be done on board ship imme¬ 
diately after collection, and as complete a preliminary examination 
and report as possible of the results of these investigations will be 
made as the cruise progresses. Interested organizations will be fur¬ 
nished with water-samples, bottom-samples, and biological specimens 
for further study and report, and a final discussion and publication of 
the results of the cruise will be made by the Institution at the conclu¬ 
sion of the work. 

The Carnegie Institution of Washington is indebted to the following 
institutions and organizations for codperation by lending special 
equipment or by giving expert advice in planning the program of 
of investigations: United States Navy Department, National Mu- 
seiun. Bureau of Fisheries, Weather Bureau, and Coast and Geodetic 
Survey; Scripps Institution of Oceanography of the University of 
California; Museum of Comparative Zoology of Harvard University; 
School of Geography of Clark University; Geophysical Institute, 
Bergen, Norway; Marine Biolopcal Association of the United King- 
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dom, Plymouth, England; German Atlantic Expedition of the metsob; 
and CarlBberg Laboratorium, Copenhagen, Denmark. 

In this brief diacussion of ocean-surveys it is possible to present only 
a few of the outstanding developments and to sketch only briefly the 
problems as yet unsolved. The chief advances in surveys already 
made have come from invention of instruments capable of revealing 
the variations in natural phenomena in regions hitherto inaccessible. 
Thus the pathway to further progress in these branches of geophysics 
is made plain, and man's inventive genius is challenged in no uncertain 
terms. 

PHYSICS —The deformation of granular solids.* P. G. Nutting, U. S. 

Geological Survey. 

Theoretical mechanics has long suffered from the lack of a function 
capable of representing the deformation of bodies possessing elastic, 
plastic, and viscous properties all at the same time. Many solids 
yield gradually and continuously to stresses far below their elastic 
limits and without losing their power of elastic recovery at any stage 
of strain. Solids strained beyond their elastic limits exhibit many 
plastic properties. Viscous fluids behave somewhat like solids above 
their elastic limits. The pitches studied by the writer* possess a 
remarkable combination of elastic and viscous properties. The mathe¬ 
matical difficulty is to represent a viscous flow in combination with 
elasticity in accordance with Hooke’s Law. 

I am indebted to Mr. W. W. Rubey* of the U. S. Geological Survey 
for geological data which led to a simple formula which in turn led by 
integration to a new deformation function of wide applicability having 
many remarkable properties. 

Well borings, taken in compacted granular material of fairly uniform 
grain density, indicated the relation Depth X Void Ratio = Constant 
to within the uncertainty of measurement, allowance having been 
made for erosion. We have then zR ^ C where z = depth and R, 
void ratio, is the ratio of void volume to that filled by grains. From 
this we have to obtain a relation between pressure and voliune. Call¬ 
ing the pressure p, the (variable) density of the material p and the 
(constant) density of the grains p,, we have 



^ Publiahed by permisuon of the Director of the U. S. Geological Survey. Received 
January 14, 1028. 

• Amer. Soc. Teat. Mat. Trans. 1021; and Joum. Frank. Inst. May, 1021. 

• Bull. Amer. Assoc. Petr. Oeol. 11. 1027 
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p, “i + b"i + c/»"» + c 
Hence by substitution and integration 

(1) p - P. C(s/C - log (1 + z/O) 
a function the simplest form of which is 

(2) ay - X - log (1 + x) 

Substituting for a/C, 1/72 p J {pt — p ) in (1) gives 

(3) V-P.C (-i— - log -55-) 

\Pl — P Pt- P/ 

a relation between pressure and density. Finally the relation between 
piessure and volume is obtained at once from (3) (since v = 1/p) 


^ " 0, C/»« — 1 1 — t>,/i>) 


Put in the form of an equation of state, this is 


In this equation, v — Vf corresponds with t> — 2> of van der Waals, C = 
RT and (C/tv) log (1 — v,/v) - o/t>* (5) reduces to Boyle’s Law 

pv «= const, for large specific volumes as it should. For very large 
pressures, v approaches tv, i.e. the granular material approaches a solid 
whose density is the grain density. 

From (4) the compressibility - {dv/v)/dp, is 

(6) Cp - (v/v. - D* 

a quantity approaching zero as the granular material approaches 
homogeneity. Eliminating C between (4) and (6) gives the dimen¬ 
sionless characteristic fip 

- - /3P - («/». - 1) + Wv. - D* log (1 - vjv) 

which is again a fvmction of specific volume. 

In the general equation between compressive and repiilsive pres¬ 
sures 

(7) p * 

in which p •- external (transmitted) pressime, P » cohesive pressure, 
r — distending (static) pressure—due to contact—and « — kinetic 
(thermal) distending pressure, holding at any plane in any body, P 
and K are negligibly small in loose masses of granular solids and p 
«= T. In gases P and t are practically zero and p k. T. W. Rich- 
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ards finds P proportional to about the square and x to about the 
seventh power of the densities of many elementary solids and liquids 
over small ranges. These relations are special cases of (3) and (4). 

Equation (3) between pressure and density may be to compute 
grain density by eliminating C between two sets of values. This was 
done for water using the data of Bridgman, regarding the molecules 
as but small grains. The computed grain (molecular) density was 1.12 
and porosity 10 per cent but both varied somewhat with pressure since 
the molecules are not incompressible nor are cohesive forces absent. 

Such physical checks on the new function as have been given are 
serviceable sinee it rests on a purely empirical foundation. Its geo¬ 
metrical form is shown by Figure 1. 
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The graph has the form of a tilted sled numer sharply curved near the 
origin but rapidly approaching a linear relation between the variables. 
In the figure, each curve is the toe of the preceding one magnified ten 
times. 

These curves closely resemble those observed in the shear of very 
viscous fluids in the relation between pressure and shear. The initial 
curv ed portion of the graph has been attributed* to plastic properties 
and the straight line portion to true viscous flow. But evidently a 
smooth continuous fimction may represent both. Calling s shear, 
F force per unit area and t time, then 
0) « - log (1 + «) - aFt 

will have the general characteristics desired. When the shear s is 
small it is proportional to both force and time. When it is a little 
larger (since log (1 + «) = « - + !«* - etc.) it is for a time nearly 

proportional to the square root of F and t but no equilibrium is ever 
reached. 

Differentiating (8) gives for rate of shear under a constant force 
(ordinary viscous flow) 

(9) ^ + V«)^ 

At the start when s is small, the shear is very rapid but as « becomes 
larger the rate steadies down to the constant value aF. The constant 
a is the reciprocal of the viscosity. The force derivative, ds/dF - 
a (1 + 1/s) f is of the same form. 

In order to fit the new function to experimental data, parameters 
may be introduced into (2) or (6). For example, the 1921 data on 
pitch by the writer referred to above is very well represented by writing 
for s in (6), ms-. With time in minutes and s in millimeters, m 
0.140 and n = 1.718. In this case the rate of shear is high at the start, 
but decreases rapidly and approaches zero as a limit. Where n is less 
than unity the velocity of shear increases indefinitely as in a brittle 
solid stressed beyond ^e elastic limit, n » 1 corresponds to simple 
viscous flow. ITie exponential function previously proposed (J. F. I., 
l.c.) is a limiting special case of the new fimction. 

These examples are sufficient to indicate the possibility of wide 
usefulness in the new function. Specific applications will be dealt with 
in later papers. 

* Binorau. Fluidity and ploMticity, p. 217, /. 77, 81. 
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CHEMISTRY .—Examination of mlfuric acid for selenium.^ R. C. 

Wells, U. S. Geolo^cal Survey. 

In testing commercial sulfuric acid for selenium by means of aspido- 
spermine according to the suggestion of L. P. J. Palet* it was'foimd that 
instead of a pink color different shades and colors were developed, 
depending on the strength of acid and time of heating, so that the con¬ 
clusions were somewhat imcertain. In order to check the results by an 
independent method the following scheme was devised and found to 
work very well. 

Dissolve from 0.6 to 1.0 gm. of KBr in 3 or 4 ml. of bromine water 
and allow it to run through a funnel into a 200 ml. retort. Next add 
from 65 to 100 ml. of the sulfuric acid to be tested, sothatabout 100gm. 
of H,S 04 shall be taken. Shake until the mixture is uniform. Next 
saturate 3 or 4 ml. of concentrated HCl with SOt in a 25 ml. graduate 
and distill the bromine and selenium bromide slowly from the retort 
into the graduate, allowing the neck of the retort to just touch the 
SOj solution and immersing most of the graduate in cold water con¬ 
tained in a casserole. The selenitim bromide comes over very soon as 
a yellow liquid which deposits red selenium the moment the first drop 
nms into the SO* solution. Discontinue heating when the acid b^ 
comes colorless. A dilute acid may be concentrated before examina¬ 
tion by evaporating in an open vessel, without loss of selenium. Per¬ 
centages of selenium as small as one part of selenium in 10,000,000 of 
sulfuric acid are shown in this way on saturating the final distillate 
with SOs and allowing it to stand for a day or longer in a small corked 
fiask. 

As a result of comparison of the two methods it appeared that the 
tests with aspidospermine became more consistent when the portions 
being tested, after heating, were allowed to stand several days. Yet 
even under these conditions one or two of the samples out of about 
fifteen showed a pink color when no selenium could be found by the 
distillation meth(^. When the selenium content exceeded 2.0 mg. in 
100 gm. of sulfuric acid the aspidospermine gave a brown coloration 
instead of a pink color and selenium settled out on standing. The 
distillation method allowed better visual estimation of the quantities 
of selenium in miming comparison tests with known quantities of 
selenium in reagent sulfuric acid. 

* Published by permissioii of the Director of the U. 8. Geologiosl Survey. Received 
Juiuury 7, 1928. 

* Asnalea de chimie analytique tS: 25. 1918. 
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The method described above and depending on the volatility of 
Boleniiun bromide was suggested by the procedm^ of Noyes and Bray,* 
but whereas they recommend the use of hydrobromic acid as a 
reagent and distill most of it, the distillation in the case of sulfuric 
acid does not need to be carried even to the point where fumes of 
sulfuric acid begin to go over. 

PALEONTOLOGY.— The generic name Orbiculoidea d’Orbigny and 
ila application.^ Gboroe H. Girty, U. S. Geological Survey. 
(Communicated by John B. Reeside, Jr.) 

The name proper to the most common type of discinoid in the 
Devonian and Carboniferous faunas of America has been a subject of 
languid controversy for a number of years, and the present paper is in 
the nature of a reply to my friend, the late Prof. C. S. Prosser, and to 
the arguments that he advanced as long ago as 1912. The intervening 
years have removed Professor Prosser from his honored sphere, but the 
questions raised between us are still alive. Would it were otherwise. 
The following broad statements will supply a backgroimd for the dis¬ 
cussion whose details will be filled in farther on. 

Discinoids were fairly abundant in Paleozoic faunas, and they are 
also present in living ones, but during the intervening period they 
appear to have been relatively rare. Of species many had of course 
been named among the fossil forms and of genera a few had been more 
or less inadequately described, but up to the publication of Hall and 
Clarke’s monograph on the Brachiopoda* most of the fossil species had 
been referred imder the living genus Discina. Such authors as de¬ 
scribed new genera among these fossils or in turn sought to identify 
those genera scarcely did more than bring confusion into the subject. 
To these shells Hall and Clarke accorded treatment that seems par¬ 
ticularly elaborate. They recognized a number of generic types and 
for the one which we are considering here they revived a half-forgotten 
name of d’Orbigny’s, Orbiculoidea. This name thus received rather 
widespread acceptance. 

In 1909 and again in 1911,* having occasion to describe certain shells 
of this type, I gave reasons why, as I thought, Orbiculoidea could not 

• A »yaiem of qualitative atudyrin for the rare tltmenie (Maomillan, 1927), p. 37. 

• Publuhed by permission of the Director of the U. S. Geologicsl Survey. Received 
Jsnuiry 14,1028. 

• ATa/uroI History of New York, P*I. 8 : Brsohiopods, pt. 1. 1802. 

> U. S. Geol. Surv Bull. 377: 18. 1009; Bull. 430 : 37. 1911. 
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properly be used in the sense in which it was levived by Hall and 
Clarke, and I suggested that Lingulidisdna Whitfield appeared to 
connote the same general elements of structiire; lAngvlidiscina then 
might be substituted for Orlnculoidea. At that time and subsequently 
I employed the generic term Lingulidiscina in my own writing, but 
my proposal has had relatively little following, although I may fairly 
say that this fact reflects rather ignorance that any controversy 
existed or indifference to its outcome than opinion as to the merits 
of either name. At least no one so far as T am aware gave any reasons 
for employing Orbiculoidea in preference to JAngulidisdna or Lin- 
gulidisdna in preference to Orbiculoidea until Professor Prosser took 
up the argument in the pai)er above referred to. 

Now there are obviously two distinct questions at issue, and these 
questions are measurably independent, or at least they depend on 
different facts and are susceptible to independent consideration. One 
is, whether Orbiculoidea is available as a generic name for this type of 
shell; the other is, if Orbiculoidea is not available what other name can 
be employed. Should the first question be answered in the affirma¬ 
tive, the second, of coxuse, would cease to have any real importance. 

The conclusions that I reached in 1909 rested on the following prem¬ 
ises: (1) The brachiopod types that Hall and Clarke designated by 
the names Orbiculoidea d’Orbigny and Schiaotreta Kutorga, constitute 
two distinct genera. (2) The name Schizotreta has priority of publica¬ 
tion over Orbiculoidea. (3) The first species mentioned under Orbi¬ 
culoidea (0. forbed) is a "Sehisotrela" while the second (0. morrid) 
is an "Orbiculoidea.” By application of the “first species” rule to these 
facts, Orbiculoidea became a synonym of Schizotreta and the group of 
species called "Orbiculoidea” by Hall and Clarke was left without a 
name, or at least it was bereft of the name Orbiculoidea. Lingulidia- 
dna Whitfield seemed available to replace Orbiculoidea and I used it. 
I propose to examine the status of each one of these premises and also 
to glance at certain other considerations that bear upon the same 
issues. 

The authentic meaning of the term OrbicuUndea revolves about the 
identification of its genotype and the characters that the genotype is 
foimd to possess. A search for the facts about these points is com¬ 
plicated by an extraordinary number of ambiguities and inaccuracies 
of statement. Abdt omen. 

The following is by Hall and Clarke from page 128 of thO mono¬ 
graph: 



130 JOURNAL or THS WASRINOTON ACADBUT OF BCIBNCBB TOL. 18, NO. 6 

The definition of this term [Orbieuloidea] waa first given in the Prodrome 
de Pal4ontologic Stratigraphique, 1840, and is in the following terms: “Co- 
quille de contexture comee non perforce, dont la valve inferieure concave est 
pourvuc d’un ouverture laterale ou crochet pour le passage d’un pedicule 
simple,” the first example cited under this definition bemg the Orbicula 
Momst, Davidson. Mr. Dali has observed that in neither the first use of 
the term, nor in the second, waa an example dted, and, therefore, reaches 
the unavoidable conclusion that O. Momst, being the first citation made by 
the author, must be assumed as the typical species. 

Evidence is then offered for believing that Orbicula morrisi David¬ 
son, had the same type of structure as the American shells with which 
we are now familiar under the term Orbieuloidea. In this way the 
name “Orbieuloidea” was brought into conjunction with the “very 
compact generic group” which we here have under discussion, ?ome 
of the facts employed in this chain of evidence, however, seem to bo 
erroneous. Apparently at the time of writing the authors had not 
examined any of the three works of d’Orbigny mentioned, for in that 
brief paragraph they embody misstatements that would scarcely have 
found expression if they had consulted the original sources. As a 
matter of fact “the definition of this term” was’not “first given in the 
Prodrome,” the Prodrome was not published in 1849, and the fiist 
species mentioned under Orbieuloidea was not Orbicula morrisi. These 
errors were apparently recognized by the authors at some later date, 
for the following passage appears on page 160 of the same work, though 
no reference is made to the erroneous statement that preceded it: 

The genus Orbieuloidea of D’Orbigny was first defined and exemplified 
in the iTodrome dc Paldontologie, vol. i, p. 44, the date of this work being 
1850, not 1849. Dali is in error in stating that Orbicula Morrisi, Davidson, 
is the first species mentioned under the diagnosis quoted. D’Orbigny here 
gives tliree species in the following order: 0. Forbesi, Davidson, 0. Morrisi, 
Davidson, 0. Damdsoni, D’Orbigny. As no species is specially designated 
as the type of the genus we arc compelled to assume these three as types in 
their order and upon their merits. It is shown on page 136 that the ^t of 
these, 0. Forbesi, Davidson, is unquestionably congeneric with Schizotreta 
ellijAica, Kutorga, Kutorga’s genus having been established in 1848. As this 
species, therefore, can not be used as the tjqie of Orbieuloidea, we must assume 
the second species as the typical representative of the genus, and upon this is 
based the distinction throughout the foregoing pages in the use of this term 
Orbieuloidea bv D’Orbigny and by Davidson. At the place cited in the 
“Prodrome” the date “1847” stands after the name of the genus. The 
explanation of its use appears upon page lix of the Introduction, and the date 
of publication of the work renders its adoption untenable. 

The views expressed in the two paragraphs quoted from HaU and 
Clarke seem to me in some respects not quite consistent. In the 
first passage they say “Mr. Dali has observed that in neither the first 
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UK of the term, uor in the second, was an example cited, and, there¬ 
fore, reaches the unavoidable conclusion that 0. morrist, being the 
first citation made by the author, must be assumed as the typical 
species.” Even if these expressions are to some extent a quotation 
from Dali, the authors manifestly concur in them. 1 read from this 
nothing else than that Hall and Clarke accept the “first species” rule 
in principle and also the application of the rule to the selection of a 
genotype for Orbiculoidea. What they say may be paraphrased in 
this wise: The first si>ecies cited by an author imder a new genus must 
be assumed as the genotype (qualifying conditions of course l)eing 
absent), and specifically, Orhicula morrisi being the first species cited 
by d’Orbigny must be assumed as the genotype of Orbiculoidea, both 
conclusions being unavoidable. In the second passage, however, they 
say that we are compelled to assume these three species as types in 
their order and upon their merits, that the first mentioned species is 
undoubtedly congeneric with Schisotreta elliptica and therefore can not 
be used as the type for Orbiculoidea (evidently because to do so would 
make Orbicidoidea a synonym of Schizoireta) and that, consequently, 
we must assume the second species as the typical representative of the 
genus. They appear, in this passage, not only to have forgotten their 
original conviction regarding the “first species” rule, but to have 
overlooked the fact that if Dali had already selected a genotype, they 
themselves had no subsequent choice. Indeed, they seem to have 
lost their grasp on the situation entirely. It will be worth our while 
to look into the facts about these critical points more closely than can 
be done through the passages quoted. 

So far as I am informed the name Orbiculoidea was introduced by 
d’Orbigny in 1847.* It was again used by him in 1850,* and a third 
time in the Prodrome.’ In each of these publications the gentis was 
defined but only in the Prodrome were any species cited under it. 

The earliest of these works was an outline of the classification of 
the Brachiopoda, and the definitions are rather brief. As the char¬ 
acters ascril^ to the higher groups supplement those ascribed to the 
genera, it will be desirable to quote, in addition to the diagnosis of 
Orbiculotdea, that of the famly Orbiculidae in which Orbiculoidea was 
included. This family comprises four genera, Siphonotreta, Orbicella, 
Orbiculoidea, and Orbicula. Its distinctive characters are given as “an 

* Aead. Soi. Paria, Comptes rendua S6: 269. 1847. 

* Ann. aci. nat. U: 361. 1860. 

* Prodrome d« Paliontologie 1: 44. 1850. 
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exterior muscle issuing through the lower valve; shell free,” and the 
distinctive characters of the genus Orbiculoidea are given as ^shell 
corneous, not punctate (perforce), muscle pedunculate.” 

The description in the Annals is much more extended and detailed, 
occupying with the discussion an entire page. Orbiculoidea is thus 
described: 

animal attached (fix4); shell free, regularly corneous, suborbicular, inequi- 
valvc; lower valve concave, piermi in the deepest part by an elongated 
opemng, which is sunple and lateral to the beak, and through which must 
have issued a sunple muscular pedicle attached only to the internal parts of 
the valve. Upper valve conical, with the beak eccentric. 

There follows a rather lengthy discussion of the relationship, both 
as to resemblances and differences, of Orbiculoidea to Orbicula and 
then to OrbiceUa, but the discusnon rather throws new light on the 
characters cited in the description than amplifies the description with 
new characters. The author adds, however, that 27 species of this 
extinct genus are known to him, of which the first are from the “6tage 
Murchisonien,” the greatest number from the Carboniferous, and the 
last from the Neocomian. 

The diagnosis given in the Prodrome altj'ough considerably con- 
dfflised is in substance the same as the diagnosis given in the Annals. 
It has already been repeated in this paper in the quotation taken from 
Hall and Clarke. Their quotation, however, is not exact, punctuation, 
diacritic marks, and even whole words having been changed, but the 
changes do not affect the sense except in one instance, the substitution 
of “ou” for ‘ 'au,” apparently a clerical or typographic error. To again 
quote this description woxild be superfluous but the fact will bear repe¬ 
tition that \mder it three species are cited and in the following order— 
O. forbesi, 0. morrisi, and 0, daxidsoni. So much for d'Orbigny’s 
three descriptions of the genus Orbiculoidea. 

As every one knows, the modem conception of a genus, taxonomi- 
cally at least, is that the genus centers in a typical species, the geno¬ 
type, and the rule for a long time held wide acceptance that if the 
author of a genus did not name a genotype, as nearly all the early 
authors failed to do, any one subsequently might select as the geno¬ 
type one of the species originally cited, though he was required to 
select the first of those species unless this procedure in some manner 
thwarted the obvious intentions of the author. Proceeding under 
this rule and applying it to the facts set forth above, 1 concluded in 
1909, that 0. forbesi was the genotype of Orbiculoidea and that Orbicur 
loidea d’Orbigny was a synonym of Sekuotreta Eutorga. 
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Professor Prosser, however, takes exception to these conclusions on 
the ground that an amelioration of the “first species’’ rule had been 
adopted two years prior to the publication of my report in 1909, or 
about the time 1 was engaged in writing it. He says on this subject:’ 

The above case is apparently covered by the rules reported by the Inter¬ 
national Commission on Zoolodoal Nomenclature and adopted by the 
Seventh International ZoologLcu Congress in August, 1907. Article 30, 
section g of these rules states that “If an author, in publishing a genus with 
more thra one v^d species, fails to designate or to indicate its type, any 
subsequent author may select the type, and such designation is not subject to 
change. (Type by subsequent designation.)’’ Section k of the recommenda¬ 
tions to this article further says that “U some of the original species have later 
been classified in other genera, preference should be shown to the species 
still remaining in the original genus (Tyjie by elimination).’ ’ From the above 
rule it appears that Hall and Clarke had the nf(ht to select a type for the genus 
Otbictioidea and since they did, that species is the genotype and the genus 
Otbiculoidea stands. 

In place of Orinculotdea Dr. Girty uses provisionally LinguUdiacina which 
was proposed by Whitfield (Lingidodiactna) for Lina^ exilu Hall. It has 
not 3 ret been conclusively shown, however, that Whitfield’s genus Lingulo- 
diacina is identical with d’Orbigny’s OrbunUmdea. Dr. Girty states that 
Othiculoidea newberryt, which Schuchert in his synopsis of American fossil 
Brachiopoda referred io the genus Lmgtdodiacma, “is certainly a member of 
the Orbiciiioidea group.’’ This may have stren|rthened his opinion that these 
two genera are identical; but the reference of 0. newbet^ to Lingulodtmna 
was accidental, as is shown by the following quotation from a letter by 
Professor Schuchert to the writer, dated July 2,1906: “Certainly I have made a 
mistake ro^urding Orbiculoidea newberryt, for it is not a Lingtdodtacina. It 
is an error I can not account for. When I received your letter 1 remembered 
the species as a Orbmdoidea. Please make the change and 1 thank you for 
directing my attention to it.’’ 

The facts advanced by Professor Prosser undoubtedly are important 
and give a new turn to the Orbiculoidea question, bearing as they do 
upon both of its phases, the proper application of that name and the 
availability of Lingulidiadna to replace it. So far as they bear on 
the present phase, however, the validity of Orbiculoidea, I believe that 
they really lead to a conclusion quite different from his. 

My objections to Professor Prosser’s argument travel along two 
distinct lines. It is of course tacitly understood that no rules of 
nomenclature in biology can be actually enforced, that they are bind¬ 
ing only as they appeal to the good judgment and impartiality of those 
who work in that field, but we may assume that the “first species’’ 
rule and the two rules cited by Professor Prosser, which in a measure 
supersede it, are on those grounds really binding on every one. If 

* Cbab. S. Pbobsbb. Tht Devonian and Miuiinppian formoHona of northeaetem 
Ohio. BuU.ObioOeol.Surv.(4)lS:m 1912. 
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that is so, the rigid “first species" rule was binding on every one up to 
1907, when the new and amended rules came into force. I agree with 
Professor Prosser in the general thesis that I, publishing in 1909, was 
bound by the rules of nomenclature adopt^ In 1907, and I would 
expect him to agree with me that Hall and Clarke, publishing in 1892 
were equally bound by the rules of nomenclature in force at that time. 
But the rule of nomenclature in force in 1892 was the strict “first 
species" rule and I am unable to see how Hall and Clarke “had the 
right" in 1892 to select the second species by virtue of an amendment 
that was not adopted until fifteen years later, in 1907; yet this is what 
Professor Prosser seems to say. Nor, I think, could the claim be 
advanced that a genotype selected by Hall and Clarke in violation of 
one part of the rule was established for ever by another part of the 
same rule which states that such deingnation is not subject to change. 

The crux of the situation, however, is found in a fact that Professor 
Prosser seems to have overlooked, a fact that lies at its very core and 
that diverts from my conclusions to his own the adverse force of the 
rule that he invokes. He says namely ‘ ‘from the above rule it appears 
that Hall and Clarke had the right to select a type for the genus Orbic- 
xdoidea and since they did, that species is the genot 3 rpe and the genus 
OrbicuUndea stands." It appears to me, on the contrary, not only 
that Hall and Clarke had no right to select the particul^ genotype 
that they did select, but that they had no right to select a genotype at 
all because Dali had already selected one in 1877. 

At this point it is necessary to consider what author first selected a 
genotype for Orbiculoidea, and what genotype he selected. It is clear 
from Dali’s comments that he did not know of any selection prior to his 
own, and it is clear from what Hall and Clarke have written that they 
also did not know of any prior to it. Dali’s selection, therefore, appears 
to be the first and therefore the determining one. The only possible 
exception lies in the fact that Davidson, who regarded Orbiculoidea and 
Schizotrela as congeneric, employed Sckiaotreta elliptica, the type species 
of Kutorga’s genus, as if it were the type species of d’Orbigny’s. It is 
doubtful if Davidson’s course has any direct bearing on the present 
discussion, especially as S. elliptica was not one of the species oricpnally 
referred to Orbiculoidea by d'Orbigny nor indeed was it mentioned by 
him in any way. 

The discussion must now be addressed to the question what species 
is to be considered as having been selected by Dali as the genotype of 
Orbiculoidea. 
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This work of Dali’s to which reference has already several times been 
made, is entitled “Index to the Names which liave been Applied to 
Subdivisions of the Class Brachiopoda,” and the author apparently 
sets out to list all the names that had been employed for brachiopod 
genera, to fix or crystallize the meanings of those names by determining 
their typical species and to suggest the relations of the genera to one 
another. .To many of the names he has appended notes of poignant 
significance and to some rather lengthy discussions. Where the selec¬ 
tion of a genotype fell to him he seems invariably to have followed the 
“first species" rule. No exceptions to this practice were noted though 
for obvious reasons only a relatively small number of genera were 
canvassed. As touching Orbiculoidea he refers to the Comptea Rendua 
and to the Annala with the remark “No examples cited" and follows 
mention of the Prodrome with the comment:* “First speciesO. Morriaii, 
'd’Orbigny 1847' * * *. Two other species cited as of ‘d'Orbigny 1848.’ 
It would appear as if 0. Momaii must be considered as the type.” 
That 0. /orbeai is really the first species cited under Orbiculoidea and 
not 0. morriai has already been pointed out. 

From the expressions here employed by Dali, and from the circum¬ 
stance that he mentions 0. morriai as the “first species" though it is in 
fact the second species cited in the Prodrome, one might infer that Dali 
had in mind not the sequence of names in that publication but rather 
the date affixed to 0. Morriai by d’Orbigny, 1847, whereas the two 
other species are cited as of d’Orbigny 1848. The date for O. momai, 
however, is an obvious misprint for 1848, so that as regards date of 
citation under Orbiculoidea, all three species are on the same level. 
The scheme of citation employed in the Prodrome, as explained on 
page LIV of the introduction, is this. Under the genus is given first 
the name of the species, then the name of the author who referred it to 
its accepted genus with the date of transfer, then the citation in its 
original form followed bv the name of the original author and the 
date of publication. In this instance the citation takes this form, 
under Orbiculoidea —“315. Moriaati, d’Orb., 1847. Orbicida Moriaaii, 
Davidson, 1848” with the book reference and place of discovery. 
It is obvious at a glance that d’Orbigny could not have referred this 
species to Orbiculoidea in 1847 before it was described by Davidson 
in 1848. The probability that the date 1847 is a misprint instead of a 
reference to some transaction that no one has as yet noted, is enhanced 

• W. H, Dall. Index to the namee which hope been applied to the eubdivieiont of the 
Claee Braehiopoda. Bull U. S. Nat. Mua. 8: 51. 1877. 
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by the abundance of errors in this work, no less than three occurring 
within the narrow limits of these three citations. The three species 
referred to OrbiciUoidea in this place were all described by Davidson 
under the same genus, in the same report, and of course imder the same 
date, 1848. That d'Orbigny cites them as having been also transferred 
to the genus Orbiculoidea in 1848, is explained by the fact that he ex¬ 
pected the Prodrome in which the transfer was made (and from which 
I am quoting) to have been published on that date as already men¬ 
tioned. The date of transfer of all three species should, of course, be 
changed to 1849 if not to 1850, but 1847 as printed is clearly a mistake 
for 1848. This is one error; Morriaii, the name of the species, is mis¬ 
spelled Mortem; and a third error is fo\md in the species cited as 
Orbiculoidea Davideonii. This name was proposed in the Prodrome 
(as if in 1848) in substitution for “Orbicula Koninckii’* Davidson 1848 
(non Geinitz 1848). Davidson’s species, however, was not called 
Orbicula Koninckii but Orbicula Vemeuilii, confusion on my part being 
impossible because d’Orbigny gives the place of original description. 
Beyond reasonable question, then, the date 1847 for the transfer of 
Orbicula morriei to Orbiculoidea was a misprint for 1848. All three 
species were transferred at the same time in the Prodrome, whose date 
should apparently be taken as 1850. 

Dali was probably less liable to error in these matters than most of 
us, but in this instance he clearly erred in one respect or the other. 
He intended to name the “first species’’ cited under Orbiculoidea as 
the type of that genus; the fact that he actually named 0. morriei is 
capable of but two explanations. He may have been fully aware that 
all three species had simultaneously and for the first time been cited 
under Orbiculoidea in the Prodrome, but by inadvertence have men¬ 
tioned the second of these instead of the first; or he may have been 
misled by the date appended to 0 . morriei into the belief that that 
species had been transferred to Orbiculoidea before the two others. 
As regards the latter possibility, d’Orbigny’s error was on the face of 
things so palpable in view of the year in which the species morriei was 
published, that Dali could not have failed to notice it, and in addition 
he had so immediately set down the Comptee Bendue as the only publi¬ 
cation by d’Orbigny in 1847 relating to the genus Orbiculoidea with the 
remark “No examples cited,” all this within the space of about four 
lines, that he could not have interpreted the date 1847 as referring to 
some transaction which was at the same time unnoted and essential 
to note. That Dali had in mind the sequence of species in the Pro- 
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drome and that intending to name 0. forbeei as the “first species,” 
which in fact it was, he carelessly named 0. morriei, is by far the more 
probably conclusion. Thus, on the one hand it is fairly certain that 
Dali intended to name 0. forbeei as the typical species of Orhiculoidea,’ 
on the other hand, it is quite certain that he named Orhiculoidea 
morriei, apparently an act of inadvertence. The question is squarely 
put: the species that Dali intended to'name or the one that he actually 
did name? If there were any doubt in my mind as to Dali’s inten¬ 
tions, or if his intentions followed any but the sole legitimate course, 
and his own consistent practice, I would hesitate, but my own judg¬ 
ment is clear that O. forbeei should be regarded as having been selected 
by Dali as the typical species of Orhiculoidea. Indeed, if the “first 
species” rule is accepted as applying to all cases down to 1007,1 do not 
see how 0. morriei could have any standing on the basis of Dali’s per¬ 
formance. 

My understanding of the “first species” rule is that the International 
Commisfflon did in mass what they could not do in severalty—select 
the first species of all undesignated genera as genotypes. Individual 
workers were merely commissioned to specify the first species as each 
of those genera came up for revision. If they failed to name the first 
species, except for some valid reason, such as that to do so would 
thwart the original author’s intention, their action was without 
authority and without effect. 

On this understanding, if Dali’s selection of a genotype for Orbvcu- 
loidea was the first species--as I think he intended it to be—then 
O. forbeei is the genotype. If, however, his selection was the species 
which he accidentally named, 0. morriei, his selection was void and the 
genus still remains undesignated so far as he was concerned. If this 
is true of Dali’s selection it is equally true of Hall and Clarke’s. Orbio- 
vloidea then continued to be without a specified genotype until 1909, 
when I treated it as if typified by 0. forbeei, in obedience to the first 
species rule. But by that time the first species rule had been modi¬ 
fied in the terms already quoted from Prosser. Prosser’s application 
of the modified rule to Hall and Clarke’s discussion is obviously beside 
the mark; the modifications could not possibly apply to something 
that was done 16 years previously. They would apply, however, to 
what I did in 1909, and what I did was in some measure an infraction 
of them inasmuch as I used the first species as the genotype, whereas 
the rule reads that if some of the species have later bpen classified in 
other genera, preference should be given to the species still re m ai n i n g 
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in the original genus. This, it will be remarked, is not an injunction 
but a recommendation, but if it is thought to invalidate my use of 
O.forbesi as the genotype of Orbiculoidea, Orhiculoidea would appear to 
be without a valid genotype even at the present writing. In my 
judgment, Dali’s selection should be regarded as the determining one 
and he should be regarded as having selected the “first species,” 
0. forheai. 

The year from which Orbiculoidea takes its date is not beyond our 
present concern. The genus was undoubtedly described in 1847, 
whereas the genus Schizotreta was not described until 1848. If the 
genera are accepted as established on those dates and if they should 
prove to be synonymous, then Schuotreta would yield to Orbiculoidea, 
not Orbiculoidea to Schitotreta. Dali, Davidson, and d’Orbigny date 
Orbiculoidea from 1847; Hall and Clark use 1850. As the being of a 
genus, according to modem ideas, is centered in a typical species, a 
generic name can not be accepted as established imtil species are named 
under it, one of which by selection, either original or subsequent, be¬ 
comes its genotjrpe. A bald generic description does not constitute 
validity. If this is so, Orbiculoidea is validly dated only from the 
Prodrome, whereas Schizotreta is validly dated from 1848. But the 
year from which the Prodrome ^ould be dated is itself somewhat 
doubtful. 

The description of Orbiculoidea in the Prodrome occurs in the first 
volume, and the copy of that volume now before me bears the imprint 
of 1850. The third volume, by the way, is dated 1852. Dali dates 
the Prodrome, at least the first volume and consequently the genus 
Orbiculoidea, as of 1849. Hall and Clarke cite the same date in the 
first quotation from their monograph, but cite 1850 in the later quota¬ 
tion. The adoption of the date 1849 appears to be explained by a 
remark found on page 59 of the introduction to the Prodrome, where 
d’Orbigny says that he completed the work in 1847 and expected to 
publish it in 1848 but owing to political circumstances, he was unable 
to bring it out before 1849. That d’Orbigny was disappointed in the 
hope of publishing his work in 1849 seems much more likely than that 
it was actually published in 1849 with the false imprint 18M. Unless 
other facts are brought to light the first volume of the Prodrome and 
the date of the genus Orbiculoidea shoiild be taken as of the year 1850. 
On these grounds I reach the conclusion that Schizotreta has priority 
over Orbiculoidea, that the type species of Orbiculoidea is 0. forbesi, 
and that if 0. forbesi is a Schizotreta, Orbiculoidea becomes a synonym. 
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Of the premises which seemed to justify me in diverting d'Orbigny’s 
name Orbiadoidea from the group of species to which Hall and Clarke 
wished to apply it, several have already been considered. I have 
attempted to show that the first valid description occurs in the Pro¬ 
drome, and that the Prodrome was not publii^ed imtil 1849, or more 
probably 1850, so that Schizoireta has priority over Orbiculoidea. 
The various attempts to select a genotype have also been discussed 
together with their standing under the rules of nomenclature governing 
such selection, with the result that Dali’s selection was found to be the 
first and that, in pursuance of his obvious intention, it seemed best to 
regard the first species, 0. forbeai, as the genotyi)e of Orbiculoidea. 
It remains to consider whether Orbiculoidea and Schizoireta are distinct 
genera or subgenera, and whether 0. forbeei is a Schizoireta Or an 
Orbiculoidea” as those names were employed by Hall and Clarke. 

In my original discussion of Orbiculoidea I accepted Hall and Clarke’s 
dictum that Schizoireta and "Orbiculoidea” were distinct genera, or as 
they estimated values, subgenera. On this head those authors say 
(p. 136) that Schizoireta Kutorga 

may very well stand to include those forms essentially in agreement with 
Orbiculoidea, d’Orbigny, but having thicker shells and the relative convexity 
of the valves revei^, bearing, in fine, the same relation to d'Orbigny’s 
genus as Strophoriella to Strophodonta, among the articulate brachiopods. 

Several additional characters of possible value in distinguishing the 
two genera are suggested by a reading of Kutorga’s description. He 
says namely that Schizoireta is marked by fine radial striae (radial- 
leistchen) and that the shell is not phosphatic (keineswegs homartig) 
but like that of the other Siphonotretacaeae. The radial striae may, 
however, be only such irregular, almost casual lines as may be seen 
on some of our common Paleozoic discinoids. Furthermore, though I 
would interpret “homartig” as refering to that shiny phosphatic 
appearance which is characteristic of discinoid shells in their fossil 
state, this interpretation is possibly a mistake, for the shell substance 
of Siphonotreta is described by Hall and Clarke as calcareo-comeous 
and apparently not different from that of Orbiculoidea. Therefore, the 
distinction suggested by Kutoi^a’s term “homartig,” even if correctly 
understood, may be only a matter of preservation. Let the distinction 
between these genera then rest merely on the relative convexity of the 
valves and the thickness of the shell. 

In the type species of Schizoireta the brachial valve is depressed con¬ 
vex, more often flat, and the pedicle valve strongly conical, just the re- 
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verse of the relation common in ‘‘Orbiculoidea” On these grounds I 
am fain to accept the judgment expressed by Hall and Clarke that 
Schizotreta and “Or&tcuZotdea”may advantageously be distinguished but 
lean notgrant that thedistinction between them is on a parity with that 
between StrophodotUa and Strophonella. Passing over the fact that the 
distinction between those articulate genera only comes about in the 
later growth stages, we must nevertheless recognize that the reversal 
in curvature of the valves of Strophonella is such that though both gen¬ 
era are concavo-convex, in Strophodonta the pedicle valve is convex and 
brachial valve concave, whereas in StrophoneUa the pedicle valve is 
concave and the brachial valve convex. In the two discinoid genera, 
on the other hand, both valves are convex. Neither is the pedicle 
valve in *‘(hhiculoidea" concave as it is in StrophoneUa, nor is the 
brachial valve in Schizotreta concave as it is in Strophodonta. The 
curvature of the valves is not reversed, merely their relative convexity. 
The difference between StrophoneUa and Strophodonta may be of the 
same character only carried further. It is, however, carried much 
further. The difference between Schizotreta and “Orbiculoidea" 
would appear more aptly compared to that between RhipidomeUa and 
Schizophoria or perhaps between DalmaneUa and Schizophoria. In 
those orthoid types, however, the difference in configuration is sup- 
p>orted and emphasized by accompanying differences in the size and 
shape of the muscular imprints. 

Let us, however, accept Hall and Clarke’s conclusion that Schizotreta 
and “Orhiculoidea” are valid groups distinguished by the characters 
set forth above, and turn to the question whether Orbicvloidea forbeei 
is a Schizotreta or an '*Orbiculoidea.’* Hall and Clarke are very posi¬ 
tive on this point and the conclusions that I reached in 1009 were in 
great measiu^ due to an acceptance of their opinion without a personal 
investigation of the facts. This was ill done. To quote from Hall and 
Clarke—they say on p. 129 that Davidson’s description of Orbicula 
morrisi supplemented by McCoy’s show it to be in precise harmony 
with the paleozoic discinas generally, '‘while those species now passing 
under the name of Orbiculoidea, Davidson, are distinctive in having the 
relative convexity of the valves reversed, the pedicle valve being the 
more convex.” Whether this is generally true or not, is of little 
moment; our concern is only with O.forhesi which is one of Davidson’s 
orbiculoidea®. Of this more anon. Again, on p. 136, they say, “It 
thus appears that there'is no essential difference in Schizotreta, Kutorga 
and Orbiculoidea, Davidson,” and on p. 160 that ”0. Forbesi, David- 
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son, is unquestionably congeneric with Schmtreta eUiptica, Kutorga.” 
This is said to have been "shown” on p. 136, but 0. forbesi is not 
mentioned on that page and the only thing that can in any sense be 
regarded as shown there is that all these t 3 rpes have the pedicle valve 
constructed on essentially the same plan, Schiaoireta Kutorga as 
based on S. eUipHca, Othicvloidea of Davidson (as including if not 
typified by 0. forbeat), and authentic Orbicuhidea d'Orbigny (as typi¬ 
fied, according to Hall and Clarke, by 0. morrisv). 

In view of these repeated assertions, one is somewhat siu^jrised to 
find Davidson both describing and figuring O. forbesi with the upper 
or brachial valve more convex than the pedicle valve. This is true 
whether one consults the original publication in French, appearing in 
1848, or his later and better known Monograph on British Brachiopoda. 
The pedicle valve may be rather more convex than the pedicle valve of 
our orbiculoideas commonly is, though not abnormally so, but it is 
distinctly less convex than the accompanying brachial valve. If 
Schizotreta and Orbicuhidea are distinguished only in the manner sug¬ 
gested by Hall and Clarke, 0. forbesi is an Orbicuhidea and not a 
Schiaoireta. Davidson, it will be recalled, regarded Schizotreta as 
identical with Orbicuhidea and because he accepted 1847 as the date 
of publication for Orbicuhidea, he employed d'Orbigny’s name in pref¬ 
erence to Kutorga’s. In discus^g the brachiopod genera recog¬ 
nized in his monograph, he uses a figure of Orbicuhidea elliptica as 
representative of the genus Orbiculoidea, Orbicuhidea elliptica being of 
course Kutorga’s species Schizotreta elliptica, typical of that genus. 
Davidson’s figure, however, shows a large shell in which the upper 
valve is distinctly more convex than the lower, a .shell markedly differ¬ 
ent in both respects from authentic S. eUiptica of Kutorga and appar¬ 
ently a quite distinct species. Davidson’s Orbicuhidea eUiptica seems 
much more naturally associated with his O. forbesi, likewise a large 
shell, and if any distinction is to be made among them, 0. forbesi, 
0. morrisi, and 0. eUiptica Davidson non Kutorga would seem to 
belong in one group and Schizotreta eUiptica Kutorga in another, pretty 
much as d’Orbigny arranged them, though he took no cognizance of 
Kutorga’s work nor of Davidson’s identification of 0. elliptica, which 
came later. If Davidson’s identification of Orbicuhidea elliptica be 
accepted, then apparently Orbiculoidea and Schizotreta are the same 
thing, for his figure has every appearance of being a true Orbiculoidea, 
They are also the same thing if O. forbesi is admitted into the genus 
Schizotreta, as Hall and Clarke state positively that it should be, for the 
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distinction that they try to make between the two genera becomes 
impractical if not fanciful in as much as 0. forberi differs less from the 
normal Orhiouloidea in the relative convexity of the valves than from 
typical Schiaotreta. In either contingency Schiaotreta and OrbmUoidea 
would appear to be B}rnonymous, a relationship that has been main¬ 
tained by a number of authors; and if the two names do cover essen¬ 
tially the same types of structure and configuration then 1 believe 
that Schiaotreta should be retained in preference to (hbicuMdea as 
having had a prior valid description. The evidence seems, however, 
rather to indicate on the one hand that O. elliptica of Davidson is not 
the same species as Schiaoireta eUiptica Kutorga or even congeneric 
with it, and on the other that Orhiculoideaforbest is a true OrbicuUndea. 

Thus the two errors that I attribute to Hall and Clarke cancel each 
other. The tyi)e species of Orhiculmdea is not 0. morrisi as they wished 
to make it, but 0. forbesi. 0. forbeai on the other hand is not a S<diiao~ 
Ireta as they affirmed but a true ‘‘OrhicidoideaJ* My previous con¬ 
clusions, reached by accepting one of these premises and rejecting 
the other now seem to me untenable. OrbicuUndea now seems properly 
employed for the group of species covered under it by Hall and Clarke, 
though even the premises relied on for this conclusion are liable to 
revision. Where, as here, the evidence available is so largely com¬ 
prised in books rather than in specimens one is especially liable to 
misconceptions and misjudgments, for one is dealing with part of the 
evidence only and with facts as they are transformed by the lenses 
of so many different minds. 

PROCEEDINGS OF THE ACADEMY AND AFFILIATED 
SOCIETIES 

BIOLOGICAL SOCIETY 
712th MEBTnJO 

The 712th meeting was held in the assembly hall of the Cosmos Club 
December 3, 1927, at 8:10 p.m., with President Goldhak in the chair and 
82 persons present. New member elected: F. C. Bishop. 

Titus Ulke: Flora of Yoho Park (illustrated).—The spe^r gave an 
Mcount of his work during several summers in Yoho Park, British Columbia, 
illustrated by slides showing characteristic Alpine scenery and many flowers 
in colors. The rocks almost throughout the park are calcareous shales. 
Three hfo zones are represented, the Arctio-AIpine, the Hudsonian, and 
the Canadian. 

G. F. SiUHONS, Cleveland Miiseum of Natural History: Natural htetory 
tuaee from the cruise of the “Blossom” in the South Atlantic (illustrated).— 
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The speaker described his experiences on the natural history cruise of the 
to western Africa and various islands of the south Atlantic, 
m a king particular mention of the birds and flora of the islands visited. 

713th MEETINO 

The 713th regular meeting was held m the assembly hall of the Cosmos 
dull December 17, 1927,'at 8:10 p.m., with President Goldman in the 
chair and 115 persons present. New members elected: Elmer Higgins, 
G. F. Simmons, R. 0. Smith 

F. C. Lincoln reported the recovery of an Arctic Tern, banded in Labra¬ 
dor in 1927, at Ia Rochelle, France. This is the first time an American 
banded bird has been taken in Europe. 

S. F. Blare read from a Manila news^per a notice of the shooting of a 
swallow, banded in Japan, in the Philippine Islands. 

Paul G. Redington: Informal discussion of some biological problems .— 
The speaker illustrated the problems presented to the Biological Survey 
for solution by disci^ng the question of placing a close season on woodcock. 
Evidence as to the incre^ or decrease of this bird under present conditions 
is conflicting and there is neither time nor funds for a thorough survey of 
actual conditions by trained ornithologists. Under the circumstances, the 
only practicable method of obtaining information has been the circulation 
of questionnaires, and the evidence derived from these points unmistakably 
to the general decrease of the bird in its range as a whole, although it may be 
holding its own in some localities. The question of tularaemia in wild 
animals other than rabbits was briefly referred to. The migration of caribou 
during the past summer near Fairbanks, Alaska, has been the greatest ever 
known m that region, the number of animals being estimated at 500,000 to 
750,000. In discussion, Charles Sheldon stated that he doubted whether 
this migration indicated a recent great increase in numbers, and was rather 
of the opinion that excessive numbers in this re^on were due to circum¬ 
stances of migration. E. P. Walker concurred m this belief. 

John M. Holzworth: Motion pictures of mountain sheep, mountain goats, 
caribou and other big game from Alaska and Idaho (illustrated).—The speaker 
showed a remarkable series of pictures taken in the region of the Salmon 
River, Idaho, in the Smoky River Country, in the Yukon, and elsewhere in 
the Northwest and gave an interesting commentary on the pictures as they 
were shown. 

S. F. Blake, Recording Secretary. 

SCIENTIFIC NOTES AND NEWS 

The Smithsonian Institution has awarded the Walter Rathbonc Bacon 
research f^owship for the years 1928-1930 to Dr. Paul Bartsch, curator of 
mollusks in the National Museum. Dr. Bartsch will make use of the award 
to collect material for the completion of a monograph on the land shells of 
the West Indies. The fellowship, established under the terms of the will of 
Mrs. Virginia Purdy Ba(x>n of New York, became available in 19^. It is 
given for two years and may be extended; a report is made to Smithsonian 
and all ooUeotions, photographs, records and equipment become the prop¬ 
erty of the Institution. 
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Professor H. H. Babtlbtt of the University of Michigan spent two weeks 
at the National Herbarium working on his Siunatrsm collections. The 
grasses have been identified at the Grass Herbarium. Most of the other 
ph^erogams arc to be determined by Dean E D. Merrill of California, and 
the ferns by Dr. E. B. Copeland. 

B. S. Butler of the U. S. Geological Survey will give a series of lectures on 
mimng geology at the University of Ansona, and will bo on leave of absence 
from the Survey until the end of May. 

A. C. Spencer has gone to Socorro, New Mexico, for a stay of several 
months to complete his work on the Santa Rita district. His headquarters 
will be at the New Mexico .School of Mines, at Socorro. 

Dr. R. S. Babbler, Curator of Stratigraphic Paleontology in the National 
Museum, was recently elected Secretary of the Paleontological Society of 
America for the 20th year. 

Bailf-t Willis, President of the Geological Society of America, has re¬ 
cently been in Wawington for conference on scientific matters. 

Prof. C. K. Leith of University of Wisconsin visited Washington cn route 
to New York and the West Indies. 

Dr. E. C Andrews, Government Geologist of New South Wales, addressed 
the Geological Society of Washington, and less formally the geologists of the 
U. S. Geological Survey, on the geology of the Broken Hill district, Australia, 
and the tectonics of the Pacific 

Prof. Dayton C. Miller, of the Case School of Applied Science, Cleve¬ 
land, Ohio, gave an experimental lecture. Photographing and analysing sound 
icam, before the Academy February 16. The general nature of sound and 
sound waves was discussed, and a detailed explanation of noise and tone, 
and of pitch, loudness and tone-quality was given. A method for obtaining 
photographic records of sound waves was described, and numerous photo¬ 
graphs were shown. By means of the “Phonodeik,” “hving” sound waves 
from the speaker’s voice from various musical instruments, and from sin ging 
and whistling were projected on the screen. 

The Ore Deposits Club met at the Geological Survey on February 14. T. 
S. Lovehino presented a paper by B. S. Butler and W. S. Burbank, of the 
Colorado office of the Survey, on The relation of electrode pedeniteds of some 
eiements to the formation of hypogene ore deposits. There was general discus¬ 
sion of the question whether the solutions given off by a magma are acid during 
the early stages of ore-deposition. The evidence on this point is inoonclusive. 

Donald C. Barton, consulting geologist, of Houston, Texas, lectured at 
the Interior Department on February 16, on The use of (he torsion haianee in 
geophysieid prospoeUng. 
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PALEONTOLOGY —Prekutonc ornithology in North America' 
Alexander Wet&iore, Smithsoiuan Institution 

When one considers that the number of forms of hvmg birds known 
at the present tune is approximately 25,000, the fossil species that 
have been discovered are remarkably few The most recent synopeu 
of the fossil burds of the world, that of Koloman Lambrecht, pubh^ed 
m 1921, mcludes only 700 species, part of them of doubtful identity, 
the hst has been mcreased slightly m the seven years that have passed 
smoe this pubhcation At the present date there have been described 
164 species known only as fossils from that part of oontmental North 
America which bes north of Mexico (but mcluding the peninsula of 
Lower Cahfomia), this being the area mcluded by the American 
Ornithologists’ Umon in its official Check-List To complete the 
roster of fossil forms for this region we must add 105 species now hvmg 
whose bones are found m deposits of Pleistocene age, so that the list 
includes at the present moment 259 names The total is less than 
that for any other group of vertebrates except the amphibia for this 
region The fossil reptiles according to data supphed by Dr 0 P 
Hay, now number 1011, or nearly four times the numl^r of buds, 
while the amphibians (without reference to supposed members of this 
group named from tracks alone) reach a total of 156 

That comparatively few students have taken up serious work on 
our fossil birds may be due to three factors first, the small numbers m 
which fossil bud bones ordinarily occur, second, the mcompleteness of 
the specimens m most cases, and third, the lack of skeletal material m 
most museums for coipparative use 

1 FtMidentikl sddren delivered before the Aoaoikt Jenuery 10,1828 Received 
JenueiTa^lflaS 
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It is true that there have been occasional deposits in Pleistocene beds 
in North America where bones of birds have been found in great 
abundance, as at Fossil Lake in Oregon, and in the pitch deposits at 
Rancho La Brea in California, but these are exceptional both in 
nmnber of individuals and in rai^ of species represented. Ordinarily 
the careful collector of vertebrate fossils finds no bird remains what¬ 
ever, or at most recovers only a few fragments in the course of a 
season’s explorations in the field. Most of these are sectired in¬ 
cidentally in other excavations, the majority of bird bones being small 
and easily overlooked, or of such form as to offer little promise, so 
that when only partially exposed they may be disregarded by the 
searcher for sti^ing specimens. 

Bird remains in the fossil beds below the Pleistocene are charac¬ 
teristically fragmentary or broken. Leg and wing bones are those most 
usually encountered, with occasional parts of vertebrae, pelves, sterna 
or ribs. Seldom are more than the merest fragments of skulls secured, 
and on relatively few occasions have complete skeletons been foimd. 

Birds as individuals exist in enormoris numbers, and as there is 
naturally a constant mortality among them it mi^t be expected that 
their remains would be abundant. There is no reason to suppose that 
birds were less common during the Tertiary than now; in fact there is 
ground to believe that they may have been more numerous prior to 
the Recent Period than in the pr^nt century. Our present race of 
civilised man was not then developed to trouble them: and there is 
no question but that the rising dominance of man in the last hundred 
years has had far reaching effect in reducing the total numbers of 
birds, both by his personal activity in hunting, and by the changes in 
ecological conditions that have attended his agricultural and com¬ 
mercial developments. Many of our existing species are now able to 
maintain their living status only through restrictions arranged for 
their benefit by those far-sighted persons who realize the necessity 
for conservation in connection with o\ir remaining wild creatures. 

It would seem then that in previous geologic ages there may have 
been more birds present in Nortb America than exist today. That 
few seem to have been preserved as fossils is apparently due to the 
fact that the bones of birds are so lig^t that they are easily destroyed. 
Most of the limb bones have a hollow center, with comparatively thin 
walls of dense, rather brittle structure, and when subjected to undue 
pressure are crushed or broken. Most birds die throu^ capture by 
some predator, or if overtaken by disease are eaten promptly by some 
scavenger. As the majority are cA small or medium size t^y are often 
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entirely oonsumed, and their bones comminuted or destroyed by the 
strong digestion of the creature that has found or captured them. 

That this destruction is the usual course when birds die will be 
attested by field naturalists when they reflect upon the himdreds and 
thousands of living birds that are seen and the relatively small number 
of instances in which remains of dead birds are encountered. Armies 
of predatory or scavenger creatures, many of them unnoticed by the 
average incfividual, destroy the carcases immediately upon death. 

The bones that in past ages througdiL fortuitous chance have escaped 
this destruction are frequently of little moment to the paleontologist. 
Bones of the toes, ends of the ulna, broken bits of the coracoid, or 
fragments and slivers from the shafts of long bones, all of which are 
common as fossils, ordinarily offer no distinctive characters, and, in the 
main, should be disregarded by the careful student. Unfortunately 
through the enlbusiasm of early workers in the science these have 
served frequently as the ba^ of description for names Uiat are now 
stumbling blocks in modem paleontologioal studies. 

In work in the field I have been interested in observing the skeletal 
remains of birds, and have found that chance today seems to favor the 
preservation of exactly the same type of fragnamts as those found 
among Tertiary fosmls. The body of a duck or a heron is eaten by 
some coyote or vulture which tears out the breast and the viscera, 
destroying part the sternum, breaks the skull to obtain tiie br^, 
and mangles the wings and thighs. The remaimng portions dry 
somewhat, and the flesh is removed either fre^ or dried by the work 
of insects. The broken skeleton is light, and unless anchored by 
vegetation, blows about with the wind or is swept by running water. 
Bit by bit if falls apart and is scattered over the space of several 
square feet. Occasionsd bones are buried in such a way that they may 
be subject to decay, or, less often, where they may be pr^ierved. 
Even where vertebrate scavengers are not active delicate portions 
and many of the more stiudy bones disappear. 

Imperfect preservation is common where predatory enemies are 
absent. On the islets in the Hawaiian Bird Reservation thoiisands 
upon thousands of birds of moderate size live without interference 
from the usual enemies that prey upon birds in continental areas. It 
m4^t be expected that here complete skeletons would be preserved 
in large quantity since there is the usual regular mortality among the 
assembla^. I foimd, however, that even here the carcases dis¬ 
integrated while the thinner parts of skulls, sterna and pelves, under 
the combined effect of sun, rain, and wind-blown sand, were corroded 
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away, and the firmer bonee were scattered by violent gales. On 
Laysan Island many found a resting place in the concentrated saline 
waters of the shallow, central lagoon, and here on investigation 1 
foimd a veritable cemetery of bird remains, mostly composed of the 
long bones, characteristic of fossil deposits. These thousands of 
fragments were being steadily buried in the sands that blew in upon 
them so that the lagoon at Laysan may be a possible source of fossil 
deposits for study in the remote futiire if then there still exist beings 
interested or capable in such research. The situation on Laysan 
suggests that similar conditions have operated on many oceanic islands, 
and that there is opportunity for di^very of extinct forms of life 
when these are found and properly exploited. Formation of such 
large deposits seems to occur only \mder exceptional circumstanoee, 
it being more usual for only scatt^ed fragments to be preserved. 

The certain history of the class of birds as known in North America 
at the present time must be considered to begin with the Cretaceous 
period of geologic time. It is true that there is one species called 
LaopUryx priscus, described by Marsh from the Morrison formation 
of southern Wyoming, that in late years, without particular reason, 
has been listed in the same family with Archaeopteryx of the Old World. 
As there is, however, some doubt that Laopteryx is actually avian, 
its systematic position must be considered vague imtil it has been 
more carefully studied. Another fragment, described by Emmons 
in 1857 as Palaeonomis atruthionoides, from what are considered 
possibly Triassic beds in North Carolina, is also so doubtfully avian 
as not to merit consideration at this time. 

The first fragment of a fossil bird from this continent of which we 
have record, a part of a tibia, was secured by S. W. Conrad in Cre¬ 
taceous marl beds near Ameytown, New Jersey. This was men¬ 
tioned in 1834 by Dr. Morton in his "Synopsis of the Organic Re¬ 
mains of the Cretaceous in the United States," as a species of Scdlopax, 
but was not actually described until 1870 when Marsh bestowed upon 
it the name Palaeotringa vetus. 

The birds found in the Cret$u:eous period of greatest interest are 
species known to have teeth, first described from specimens found 
by Marsh and parties under his direction in the Niobrara beds of 
western Kansas. Of prime importance among these are the members 
of the family Hasperomithidae, in which there are at present recog¬ 
nized five species. Several practically complete skeletons have been 
discovered so that in spite of their antiquity these fossil forms are 
fairly well known. The species of Heaperomis were diving birds with 
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greatly elongated bodies, strong legs, paddle-like feet, and long necks, 
with the jaws set with sharply pointed teeth placed in continuous 
grooves. The vertebrae were saddle-shaped like those of modem 
birds. The lower jaw had teeth set along the entire length, but in the 
upper jaw teeth were placed on the maxilla alone, the premaxilla 
being smooth, so that apparently even at this remote date there 
began a tendency to tooth reduction which has resulted in the tooth¬ 
less jaws foimd in modem birds. The various species of He»- 
peromis lived in the shallow seas that covered parts of the interior of 
our coimtry in the Cretaceous, and from their form seemed to have 
fed on fish which they captured by diving. They were so adapted 
for aquatic life that they had entirely lost the power of flight. In 
fact the wing is known from the humerus alone which is reduced to a 
slender, curved stylus, the head of which has so slight an articulation 
on the scapular arch that it is evident that it had little fimction. It 
is possible that the remaining wing elements were represented by 
rudimentary bones but these have not been identified, and if present 
at all they must have been very small. 

Early constructions of the skeleton represented Hesperomis in an 
upright attitude, but on more careful examination of the articular 
surfaces of the leg bones it was found that the legs projected at right 
angles from the body so that it is doubtful if the bird could stand on 
them at all. It appears that Hesperomis presented the most highly 
specialized developments for aquatic life of any bird yet known. It 
travelled through the water by propulsion of its tremendously powerful 
feet, which are of such form and have such size in relation to the re¬ 
mainder of the skeleton that it is probable that at need the bird could 
develop the speed and agility in turning found in the modem shark 
or porpoise. On land, if it ventured at any time on terra firma, it must 
have progressed like a hair seal, prostrate on the breast; it is possible 
that it built a nest of floating vegetation in the water like the modern 
grebes, and seldom if ever did more than flounder out on shore to rest 
in the sun. If its eggs were placed on shore they must have been 
deposited near the water’s edge like those of loons. 

Marsh, deceived by the flat sternum, on which there is no keel for 
the attachment of ffi^t muscles, characterized Hesperomis as ‘'a 
oamivorous, swimming ostrich” while later authors have considered 
it as perhaps ancestral to the modem grebes and loons. In point of 
fact Hesperomis is so hig^y specialized that it is doubtful that it may 
be considered ancestral to any modem form other than that it tepre- 
sents a type of bird that lived at an earlier age. Resemblances to 
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Heaperomis seen in modern species appear to be merely those charac¬ 
terizing birds as a group, or are the preservation in a few of ancient 
characters which in the Cretaceous may have been developed in all 
forms of birds. 

The second type of toothed bird, described from the Cretaceous by 
Marsh, is Ichthyomur, a genus in which seven species are at present 
recognized. Ichthyomia victor and J. diapar, the two that are best 
known, in body were about as large as a domestic pigeon. The neck 
was long, and the head was large and strong, with long jaws im¬ 
planted with many small, sharply pointed, recurved teeth set in 
sockets. The wings were large, long and strong, the sternum heavily 
keeled and the legs and feet comparatively weak. TTie biconcave 
vertebrae, which have the form found in fish and some amphibians 
and are unlike those of any other bird, were the most peculiar feature 
of the group. Ichthyomia was entirely different from Heaperomia in 
that it was pre-eminently developed for flying. That it flew by 
feathers, and not by means of a skin membrane as do bats, is shown by 
tubercles for the attachment of secondary feathers on the ulna, and 
the ankyloffls of the metacarpal elements into one bone to form a firm 
support for the primaries, the long wing feathers on the outer part of 
the wing. As a flying form it is apparently neuvr the central stem 
from which has corns our modem birds than is Heaperomia. J<Mhy~ 
omia, however, shows primitive tendencies in that it still carries tto 
amphicoelous or biconcave type of vertebral articulation, so that it 
combines the ancient with t]^ new, as a grandmother may don the 
dress of a modern maiden. Ichthyomia has been postulated as 
ancestral to modem terns or skimmers, but here again 1 believe that 
resemblance is merely convergent due to the restriction placed by 
method in flight on the evolution of bodily form in birds. It is my 
belief that birds of the Cretaceous had as varied form as those of 
modem times, and that there is no direct linear connection between 
the few fossils of this time yet known and existing groups. 

Certain other Cretaceous fossils, {Apaiomia cder, and Baptomia 
adventia) from the Niobrara beds, are placed among the toothed birds. 
There have been described also from the Cretaceous of New Jersey 
three species of a genus known as Palaeotringa that are currently 
located in the modem family Scolopacidae which contains the snipes, 
and three more of the genus Tdmatomia that are allocated in the family 
Rallidae among the rails. ■ Another, Laomia edvardaianua, is consid¬ 
ered as an anserine bird of the family Anatidae, or ducks, geese and 
swans. It is very probable that none of these has anything to do with 
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the existing families in which they have been grouped, and that all 
should be placed lower, near Hesperomia and Ichihyomis. From the 
evidence of the two genera last mentioned, the only forms in which 
the jaws have been foxmd, it would appear that teeth are a character 
to be expected in all ornithic forms of the Cretaceous, and that wo 
should not, therefore, put any Cretaceous bird in a modem family 
unless its skeleton is completely known. 

With the beginning of the Tertiary there is a sudden change in 
our known fossil avifauna. Toothed birds have disappeared, and the 
forms foimd are more like modem types so that the greater number of 
the approximately 25 species of fossil birds that have been described 
from the Eocene of North America are now placed in modem families. 
It may be said that a number of these have been named from very 
inadequate material and that some, perhaps, may not be birds, as the 
bones from which they have been described are so fragmentary as to 
make it difficult to decide whether they belong in the class Aves or 
elsewhere among the vertebrates. Others on fiirther study may be 
found sufficiently peculiar to warrant their separation as distinct from 
living families. 

Diatryma steini from the Lower Eocene (Lower Wasatch) of 
Wyoming is one of the few fossil birds found that is represented by a 
nearly complete skeleton. This great bird stood nearly seven feet in 
height and was developed for a terrestrial life. It possessed strong 
legs, and a heavy head, with a great, arched bill, and very small, 
almost aborted wings. Superficially it suggests the remarkable 
Phorarhacoa of Patagonia, and probably was similar in habit. It has 
been described fully by Matthew and Granger but has not been 
carefully studied so that its exact affinities are uncertainly known. 
It is placed at present near the cranes and rails, but does not seem to 
have very close affinity with either. 

Another form that is known from a nearly complete skeleton is 
Oallinuloidea wyomingenaia from the middle Eocene (Green River) 
of Wyoming, a gallinaceous form, typical of a special family related 
to the curassows and guans, fowl-like birds that live among the 
branches of trees. Minerva aaurodoaia of the same age is apparently 
a primitive owl, while Preabycmia is a shore-bird placed in a separate 
family from any of our modem species. It seems to have resembled 
an avooet but probably was more aquatic and swam more readily. 
NaiuiUomia was an auklike form that differs from modem auks in 
that it seems adapted for wading as well as for swimming. Other 
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species that have been described from this age are so fragmentary as 
to be uncertain in character. 

Bird remains from the Oligocene of North America are as yet few 
BO that to date only six specie have been recorded. Two of these, 
a cormorant, and a supposed pheasant named by Shufeldt, are of 
uncertain status. The only important deposit of this age that has 
yielded much bird material to the present is one in Weld County, 
Colorado, where collectors from the Colorado Museum of Natural 
History in Denver, in exhuming great series of such mammals as 
Trigonias, Symborodon and Archaeotherium, have uncovered a few 
bones of birds. From these the speaker has recently described four 
species representing peculiar genera not known in modern times. 
Phaamagyps pcUritua is a vulture related to the living black vulture 
but about one half larger. Palaeogypa prodromus, in the same family, 
is more like the California condor but is only two-thirds as large, 
Pdaeocrex fax is a large gallinule, apparently between two and three 
feet in height, and Bathomis veredua is a species of the shore-bird family 
of thick-knees or CBdicnemidae. Bathomia was peculiar in possess¬ 
ing a hind toe which is missing in living representatives of the family. 
Further species of extinct birds from the Oligocene will be await^ 
with interest since in this age we may expect the earliest species that 
are at all closely similar to those living today. 

The 23 birds certmnly allocated to the Miocene include a consider¬ 
able variety of forms. In Colorado, in the deposits known as the 
Florissant lake beds, famous for the insect and plant remains that 
that they have produced during the past fifty years, there have been 
found remains of several birds. A plover has been described as 
Charadrina sheppardianua, while another species, a perching bird 
about as large as a cedar waxwing or bluebird, has been named 
Palaeoapiza bella by J. A. Allen. During a recent examination of the 
type of the latter species I found that it is representative of a peculiar 
fa:^y to be known as the Falaeospizidae, wMch belongs near the base 
of the oscinine subfamily of the perching birds, immediately above 
the larks, or Alaudidae. 

Another avian species from these same Florissant beds has had a 
curious history. In 1883 the paleobotanist Lesquereux named 
Fontinalia prialina from a specimen that he thought was a bit of a 
fossil moss. In 1916 Enowlton called attention to this species indi¬ 
cating that the fragment on which it was based was not a plant, but 
was in reality a bit of a feather. Fontinalia must, therefore, be trans- 
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ferred to the avian list where it is placed in the group of incerlae sedia 
without hope ever of ascertaining its proper relationships. 

Among other Miocene fossils there have been found in the beds 
of diatomaceous earth at Lompoc, California, a number of birds 
from which Loye Miller has described six species, a shearwater, 
three gannets or boobies, an auklet, and a shore-bird. These occur as 
flattened impressions or silhouettes in beds of nearly pure diatomaceous 
material. The birds found are mainly fish-eaters that may have come 
to a shallow Miocene bay to feed on myriads of herrings whose remains 
abound in the same beds. The most abundant bird is Pvffinva 
diatomicua, a shearwater allied to the living blackvented shearwater. 
Limoaa vanroaaemi is a godwit much like the modem marbled godwit. 
Sula wiUetti, a booby somewhat like the living red-footed booby, is of 
interest in that it shows the same type of closed external nostril foimd 
in modem Sulidae, indicating the great antiquity of this character. 
The bone in these specimens has been so altered that on exposure to 
the air it crumbles and disappears, leaving only an impression that in 
turn is evanescent, as the material in which it is formed is soft and 
friable. 

The Miocene of the Sheep Creek and Snake Creek beds of north¬ 
western Nebraska under exploration by the American Museum of 
Natural History, Princeton University, the Carnegie Museum, and 
Mr. Harold Cook, has yielded a fair number of bones of birds from 
which 1 have d^ribed seven species, including a hawk, Buteo 
typhoiua, related to the modern red-tail, two small eagles, Geranoaltua 
alea and G. contortua, of a genus not foimd outside South America in a 
living state, and a kite, ProicHnia effera. There is also a peculiar 
limpkin, Aramomia Umgurio, and a small paroquet, Conwropaia 
fraiercula, allied to the modem Carolina paroquet but smaller. One 
may picture the area as a badlands section where hawks and eagles, 
with nests on the sides of cliffs, dropped the bones of their prey on the 
slopes below, to mingle with occasional bodies of the predatory birds 
that had brought them to the place. 

The Pliocene, like the Oligocene, has fossil birds poorly represented 
as yet, as at present we know only 10 forms from within the limits of 
this age. The upper Snake Creek in Nebraska, which is placed in the 
lower Pliocene, has given us an eagle, and a species of chachalaca, 
Ortalia phengilea, a tree-haunting, gallinaceous bird of a group not 
found today north of the lower Rio Grande Valley. From these same 
deposits within the last few weeks I have received the humerus of a 
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crane that is se^ningly identical with the existing sandhill crane, the 
first instance found of remains of a species still living below the 
Pleistocene. From beds ascribed to the Upper Pliocene in southern 
Arizona I have identified a small goose, Branta minimcula, a tree 
duck, Dendrocygna everaa, a sandpiper, Micropalama hestemm and 
a dove, Chioroenas micula. 

Though a part of the birds of the Miocene and Pliocene are peculiar 
many are identified in genera existing at the present time. It is my 
9wn belief that these two ages mark the period of evolution of oiu: 
modem genera of birds and that there has come comparatively little 
change in generic type since. In my opinion evolution among birds 
during the Quaternary has been concerned principally with the 
development of those differences tiiat characterize species and sub¬ 
species, differences which in some oases have been so pronoimced that 
present usage, with its close perception of minutiae, concedes them as 
gmeric. When broad, comprehensive limits are {^ven generic groups, 
however, these seemingly have had their origin in the latter part of 
the Tertiary. 

It seenos probable that the bird life of the Miocene and Pliocene 
was even more varied and wonderful than that of today, and that a 
larger number of species may have existed. We are told that climatic 
conditions in that time had not developed such sharply marked zonal 
characteristics as in the Recent period, so that thouf^ ^e temperature 
was not oppressively warm it was moderate and fairly uniform at 
points much farther north than under modern conditions. Forms 
that we consider now as subtropical, in the Miocene and Pliocene 
ranged north into northern Nebraska, and probably further. We 
are aware that the present number of species in tropical and subtropical 
sections of America is much greater than in the temperate zone. 
Ecuador for example, in the geographic limits at present granted to it, 
has approximately ^e same area as the State of Califo^ia. The 
known bird life of Ecuador at the present time numbers 1508 forms, 
more than for the whole of North America north of Mexico, while that 
of California at the end of 1924 (the latest published revision of the list) 
included only 594 species and sut^pecies. By analogy we may suppose 
a rich and highly varied bird Ufe for the Miocene and Pliocene periods 
in North America, a fauna that since has been in part exterminated 
and in part restricted to more southern latitudes. Further research 
may be expected to increase considerably the list of fossil forms known 
from this section of geolo^pc time. 
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With advance into the Pleistocene we come to an age in which the 
fossil avifauna becomes much better known through naoie numerous 
occurrence and greater abundance of specimens. Wty extinct species 
have thus far been described from our Pleistocene beds, evidence of a 
rich avifaima. There are in addition 105 species of bir^ still existent 
whose remains have been identified in Pleistocene deposits, so that the 
entire group for this period includes 155 forms of birds, more than 
half our present list, and a considerable number when we consider the 
smaller figures yielded by our census in previous ages. 

It may be remarked parenthetically that the fifty extinct species 
that have been described from the Plebtocene are definite indication 
of what has been said above of the probable abundance of birds at the 
close of the Pliocene, since these fonns undoubtedly had their evolution 
prior to the Ice Age and were in existence at its beginning. From 
somewhat meager information I am inclined tn regard the close of the 
Tertiary as the period of greatest diversity and abundance in bird 
life in the earth’s history so far as North America is concerned, and to 
believe that with the rigors of climate incident to the opening of the 
Pleistocene, and the even more imfavQrable conditions of the historic 
part of the Recent Period occasioned by the increase of man over the 
earth, there has been steady reduction and extermination among birds, 
a process that will continue in spite of protective regulation until most 
of the peculiar forms have disappeared and only the more adaptable 
ones remain. 

To return to our Pleistocene avifauna we find several deposits that 
have yielded abundant bird remains. The earliest known of these 
important beds was that of Fossil or Christmas Lake, in the arid 
section of Oregon, where deposits containing hundreds of bones of 
birds have been explored. These, studied first by Shufeldt and later 
by Miller, have given a varied list of birds, mainly aquatic, of which 
a number have been described as species distinct from those existing 
today, and many have been identified as identical with living forms. 
Dr. O. P. Hay considers the age as first interglacial. Of the more 
than twenty peculiar species only one, Pdaeoletrix gUlii, is now held 
to be generically distinct from living birds. The flamingo, Phoeni- 
coplents copei, is the most unusual species in the assemblage, as any 
of the other genera might be expected in this area today. It may be 
remarked that the flamingo is no criterion for particularly wanh 
climate at the time mentioned, since a somewhat similar species of 
flamingo now ranges and nests in South America throu^ Patagonia 
where the summer weather is often cold and inclement. 
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The deposits of bird bones from this Oregon locality are found in 
an old lake bed that from modem conditions might be supposed to be 
similar to the small alkaline lakes now common in this area. If this 
is true it is possible that the great abundance of bird remains is 
indicative of a condition in the Pleistocene similar to one that has 
destroyed hundreds of thousands of waterfowl in the western part of 
the United States in recent years. The malady to which 1 allude, 
the so-called “duck sickness,*’ has been especially prevalent in the past 
twenty years in the deltas of streams flowing into Great Salt Lake in 
Utah, but is known in alkaline lakes in a number of other sections, 
including the Malheur re{pon of Oregon. Briefly, it appears that 
birds, principally ducks and other aquatic species, become affected 
by excessive concentrations of alkalis in the waters in which they 
feed, and unless they can have immediate access to fresh water they 
become paralyzed and die. Aquatic birds of various kinds have been 
affected and Ihe number of individuals known to have been thus killed 
in the last twenty years has been trmendous, running literally into the 
millions. The possibility of the accumulation of extensive deposits of 
bones of birds that may be preserved as fossils under these conditions 
is easily evident. 

The most famous deposit of Pleistocene vertebrate remains in the 
New World is that of Rancho La Brea on the Californian coastal plain 
only a few miles from the business center of the city of Los Angeles. 
Here outpourings of asphalt from the depths of the earth have been 
exposed in such a way that they have served to entrap animals which 
were held in sticky embrace until death came to them, and then when 
decay had released their skeletons, to entomb the bones in a bed of tar 
where many have been pr^rved in perfect condition. The manner 
in which this pitch trap operated is seen in minor deposits that form 
today, as it is not xmusual to find small mammals or birds held fast in 
the viscous substance. Under careful exploration the beds at Rancho 
La Brea have yielded bones to an aggregate of many, many thousands 
and have included very large numbers of remains of birds. To the 
present time Loye Miller has published identification of nearly sixty 
species, and there are unquestionably others to come as the smaller 
forms, the passeriform or perching birds in particular, have not yet 
been carefully studied. Two-fifths of the forms from these deposits 
are extinct. Such scavengers as vultures, which would be attracted 
to the bodies of dead animals, are represented in abundance, and 
include several extinct genera. Among these the most curious is the 
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great Teraiomta memarm, which is known from almost the complete 
dceleton, and reprraents ^e largest of flying birds, exceeding m wing 
qiread the modem condors Another species of great abundance 
was a galhnaceous bird, Parapaeo califormcus, supposed at one time 
to be a peacock, but now admitted as a species of turkey The age of 
these deposits is placed by Hay as first interglacial 

Asphfdt deposits of similar kind have been found recently near 
McKittnck, and near Carpmtena, Cahfomia, giving additional infor¬ 
mation on the distribution of the avifauna of Califorma m the Pleisto¬ 
cene, which, m Its abundance of vultures and large hawks and enture 
lack of gulls, offers a decided contrast to that of Oregon 

Recent explorations m Florida, near Vero and Melbourne, m what 
are supposed to be Pleistocene beds, have yielded remains of birds in 
which are found the great stork known as the jabuoi, and vanous other 
species Recently a valuable collection gathered by Mr W illiam W 
Holmes near the west coast has come mto my hands for study, and on 
prehminary examination is found to contam a considerable variety of 
species Most remarkable is a broken metatarsal of a male turkey 
with a tnfid spur core that may represent an unknown species Multi¬ 
ple spurs are known among certam pheasants, but have not been 
record among the gallinaceous birds of North America The Holmes 
collection when fully identified will add considerably to knowledge of 
the ancient Flondian avifauna. 

Cave deposits that have been explored m Cahfomia and also m 
Pennsylvania and Maryland have contamed remains of Pleistocene 
birds, that need not be described m detad except to remark that such 
offer a fertile field for mvestigation 

The discovery of additional forms m the Cretaceous is unoertam but 
if obtamed wiU be important At the present tune only two types are 
well known from this penod, one of diver form, and the other of 
flying habit that apparently fed on the wing over water These are 
both so specialized that we may expect that other toothed birds 
existed though their possible presence is now mdefimtely mdicated by 
fragments of a few waders or marsh inhabitants The Tertiary should 
give many more species than now known, particularly m its Miocene 
and Phocene beds, and finally from the Pleistocene we may expect 
many forms m addition to those already discovered From cavern 
and other deposits we may hope for more extmct species related to 
modem birds, some pecuhar and some with relatives hving today in 
South America 
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It has been already intimated that the number of extinct species 
of birds from North America is far less than is to be expected. As 
the forms described by earlier students are passed under review it is 
evident that much remains to be done to decide their proper status. 
Many have been named from such insufScient material that their 
Bystwnatic position is doubtful while there are a few in which the type 
material is a composite of fragments that may contain remains from 
two or more families so that selection must be made to properly apply 
the name. Some that have been called birds probably are not avian 
and eventually will be rejected from our list. Progress is being made 
steadily in these matters and yearly the condition improves so that 
our uncertainties become fewer and fewer. Such glimpses as our few 
fossils give us of the life of the past are fascinating and promise hifl^ 
return for the most painstaking study. At the present rate with which 
new material comes to hand we may possibly expect to see our knowl¬ 
edge of palaeomithology in North America doubled in the n^xt twenty 
years. 


PALEOBOTANY .—A petrified walnut from the Miocene of Nevada.^ 
Edwajkd W. Bebbt, Ihe Johns Hopkins University. 

There is in the National Museum collections a single silicified speci¬ 
men of a walnut, which, despite precise data regarding the locality 
from which it was collected, shows such characteristic features that it 
fully merits description. The specimen was collected by W. M. 
Leite, who in July, 1885 sent it to the late Professor Joseph Le Conte, 
who must in turn have submitted it to the late Frank H. Knowlton, 
since the original letter bears the following notation in Dr. Knowlton’s 
handwriting: "This is probably a nut of Carya (Hickory)." 

Mr. Leite stated that the specimen was collected in the desert along 
the old emigrant road neeur the line of the railway, 50 miles east of 
Reno, Nevada. Hence it probably came from the Truckee beds* 
and is Miocene in age. 

The shell of the nut is slightly ysUowish on the outside, but very 
light in color where fractured. Both faces are partially broken away 
and one of these breaks exposes a complete cotyledon, similarly 
silicified, but black in color and strikingly contrasted with the en¬ 
closing shell. 

* Received Juiuary 10, 1928. 

* Clabsnck Kino. Kept. U. 8 Geol. Surv. 40th Par. 1: 412. 1878. 
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Although superficially this nut suggests those of the hickory, the 
cotyledons in all of their features are those characteristic of the exist¬ 
ing walnuts. The differences between the two 
are not profound, but they are perfectly defi¬ 
nite. These have been discussed at some length 
recently by the present writer in describing the 
petrified walnut kernels of the Titanotherium 
beds of Nebraska* and therefore need not be nevademit 

repeated in the present coimection. The pres- “• 

ent species, obviously new, may be named and described as follows: 

JugUns nevadensis Berry, n. sp. 

Nut relatively small and smooth, although considerably larger than the 
existing Julians rupestria, 1.7 centimeters high, 1.8 centimeters in width and 
2 centimeters in thickness. Wall 2 millimeters thick at the sides. There is a 
conspicuous hilum at the base. The apex is rounded. The cotyledons are 
wpamted and not compressed, with their inner surfaces concave: the radide 
is prominent, superior and pointed, and its keel extends downward to the 
widely rounded basal sinus lying between the basal lobes of the cotyledon: 
their superior lobes are also narrow and rather pointed, and mmilarly separated 
from the radicle bv open rounded sinuses. The cotyledonary surfaces are 
nearly smooth. Trie surface of the nut (bony seed coat) lacks the usual cor¬ 
rugations so frequent in the case of the eating species of Juglana, but it is 
obscurely uneven, quite as much so as in some specimens d the existing 
Juglama regia and JttgUma steboldiaTui ^ch I have examined. 

The present species differs from the only other petrified walnut known 
to mer-^agUma eiouxeneta (Barbour) Berry (op. cit.) of the Oligocene of 
Nebraska, in its considerably smaller sise, smoother cotyledons, vrtuch have 
straighter side edges and more pointed lobes. 

Juglana nevadenaia comes from a region where the genus has hitherto 
been unknown in either the fossil or living state, so that although the 
past history of the genus has been discussed on several occasions, a 
few remarks are called for in the present connection. Nevada, since 
the elevation of the Sierra Nevada, has been too dry for the existence 
(rf Juglana, all the known species of which require a deep moist fertile 
soil. The existing species geographically neares to the fossil are 
Juglana califomica of southern California, Juglana rupestria major of 
central New Mexico and Arizona, and Juglans rupealns of central and 
west Texas and adjacent parts of Mexico and New Mexico. 

All of these occur in an arid country, but are confined to stream mar¬ 
gins or canyon bottoms where the soil is moist and deep, and hence do 

* Edwabd W. Bkbbt. Amer. Mu«. Nov, No. 221. 102S. 
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not depart from the normal environment of the eig^t or ten other 
existing species. These three species, or more probably their an¬ 
cestors, have had their distribution restricted in correspondence to the 
shrinkage of such environments in the central and western United 
States during the later Tertiary. 

The genus Juglans is said to go back to Upper Cretaceous times, 
and numerous fossil species have been described, especially from rocks 
of Tertiary age, the majority being based upon foliar remains. 

The Miocene tree which We this nut may, of course, have been a 
stream margin dweller, but the accumulating evidence for meeophytic 
climatic conditions during the Miocene in western regions now arid or 
semiarid, such as is furnished by the flora found in the Esmeralda 
formation of Nevada,^ or the Latah formation of eastern Washing¬ 
ton,* strongly suggests that we are dealing with general rather than 
local climatic conditions, conditions which have an important bearing 
on the age of uplift of the bordering moimtains. 


BOTANY.—JVew plants from Central Ammco.—X/. Paul C. 
Standlbt, U. S. National Museum.* 

All the plants described as new on the following pages belong to the 
family Rubiaceae, a group to whose collection the writer has given 
specie attention. There is no doubt that wider exploration in the 
Central American forests will increase greatly the number of repre¬ 
sentatives of the family known to occur in the region. 

The present paper includes the description of a new species of 
HousUmia from northern Mexico, as well as notes regarding several 
plants of scattered families for which new data are available. 

Hydrangea d^ostemona (Donn. Smith) Standi. 

OiUbertia dtploslmona Donn. Smith, Bot. Gaz. 61: 373. 1916. 

Hydrangea inomata Standi. Joum. Washington Acad. Sci. 17 : 9. 1927. 

Recently I have seen the type of Giltberlia dtploslemona. Although not 
bearing a collector’s number, it is evidently a part of PtUier 14068, upon 
which Hydrangea inomata was based. 

« Edward W. Bbbbt. Proo. U. S Nat. Mu». 78: 23 1927. 

* Edward W. Brrrt. U. S. Geol. Surv. Prof. Paper (in press). 

> Pubhshed by permission of the Secretary of the Smithsoman Institution For the 
last preceding paper of this senes see this Journal 17: 620. 1927. Received Novem¬ 
ber 21, 1927. 
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Caiipnospsrma panamknsib Standi. Journ. Am. Arb. 2: 111. 1920 

Tbe tyw of thu species (Anacardiaceae) was collected at the Chiriquiofto 
Lagoon, Panama, in 1920. The tree has been collected again, in the Chan- 
guinola Valley. Panama, by Cooper and Slater (no. 154). The vemaoular 
name is “orey.” 

Melochia Bbrmoxtlliana Bonn. Smith, Bot. Gaz. 35 : 2. 1903 

This species, occasional in Guatemala and Salvador, has not been known 
heretofore from Mexico. It was collected.at Santa Barbara in March, 1841, 
by Liebmann (no. 536). 

Melochia PiLOBA (Mill.) Fawc. & Rendle, FI. Jam. 5: 164. 1926 

Sida pdota Mill. Gard. Diet. ed. 8. 1768. 

Melochia venoea Swartz, Prodr. Veg. Ind. Occ. 97. 1788. 

This species, likewise, has not been known from Mexico, but it was collected 
at Pacho by Liebmann (no. 11874). 

Dioticopanax Morototoni (Aubl.) Decaisne A Planch. Rev. Hort. IV. 3: 
109. 1854 

Panax Morototoni Aubl. PI. Guian. 949. 1776. 

This tree, of striking appearance, is frequent in some regions along the 
Atlantic coast of Central America, but has not been reported from Mexico. 
It was collected by Liebmann (no. 585) at lAuxrba in June, 1842. 

PoLTGODitTM BTAioNHUM (L.) Greene 

But a single species of Polycodium, P. Kunthianum (IGotzsch) C. B. 
Rob., has bmn known hitherto from Mexico. It grows in the states of 
Puebla and Hidalgo. In the spring of 1926 Mr. Robert Runyon collected 
(no. 844) at Santa Rita Ranch, Tamaulipas, altitude 1,500 meters, specimenB 
which agree perfectly with the eastern forms of P. starmneum. Tl» species 
is frequent in some parts of eastern Texas, but its occurrence in Mexico was 
scarcely to be expected. 

Pot ALIA AHABA Aubl. PI. Guian. 394. pi. 161. 1775 

This genus of the Loganiaceae, consisting of a single species, has been 
reported from Brazil, Peru, and t^ Guianas, but not from North America. 
A specimen of P. atnara in the Copenhagen herbarium was collected at San 
Miguel, Costa Rica, May 21, 1857, by Wendlmid (no. 977). The collector’s 
notes state that the plant is a shrob 1 to 2 meters high, with yellow-green 
flowers. 

Calderonia balvadorbnsis Standi. Joum. Washington Acad. Sci. 13: 
290. 1923 

This genus of Rubiaceae was desenbed from Salvador, and is known also 
from British Honduras. It may now be reported for the first time from 
Mexico, where it was collected on the banks of the Chalchijapa River above 
Dos Rfos, State of Veracruz, January 22,1927, by C. D. Mell. The collector 
reports the vernacular name as “nazareno.” 
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PortUmdia guatemAlensU Standi., sp. nov. 

* Shrub or small tree, the young branches glabrous, obtusely quadrai^lar 
or subterete, the intemodes 1.5-3.6 cm. long; stipules short-connate, intrar 

E tiolar, 5-6 mm. long, broadly triai^lar, cuspidate, persistent, glabrous; 

ives opposite, the petioles slender, 1-2 cm. long, glabrous, shallowly canalicu¬ 
late on the upper surface; leaf blades oblong-elliptic, broadest at or near the 
middle, 9-16 em. long, 3.&-6 cm. wide, narrowed to each end, acuminate, 
acute at base and decurront, 6rm-chartaceous, deep green tdx>ve, glabrous, 
beneath much paler, domatiate and short-barbate in the axils of the lateral 
nerves, elsewhere glabrous, the costa slender, salient, the lateral nerves about 
7 on each side, slender, prominent, ascending, subarcuate, obscurely an¬ 
astomosing near the margin; inflorescences axillary, lon^pedunculate, about 
equaling t^ leaves, racemiform-paniculate, the flowers clustered at the end 
of the rachis and in pedunculate lateral clusters, the bracts leaflike, lanceolate 
or elliptic, petiolate, their blades 3-6.6 cm. long; pedicels 3-4 mm. long; 
hypanthium broadly turbinate, 2-2.6 mm. long; calyx lobes 6, distinct, linear- 
subulate, 1 cm. long, green, glabrous; corolla white, funnelform, glabrous, 4.5 
cm. long, the tube very short, 2.5 mm. wide at base, the throat 2.5 cm. wide, 
the 5 lo^s broadly ovate-triangular, obtuse, about 1.5 cm. long; stamens 
included, the filaments filiform, glabrous, 1 cm. long, the anthers narrowly 
linear, 8 mm. long. 

Type in the U. S. National Herbarium, no. 1,081,354, ooUeoted in forest 
at Quebradas Secas, Alta Verapaz, Guatemala, altitude 760 meters, June 1, 
1020, by Harry Johnson (no. 282). 

Most species of PorUandia are West Indian. Two are known from Mexico. 
This is the first species to be reported from Central America. It is not very 
closely related to any other species of the genus. 

Houstonla diymarioldes Standi., sp. nov. 

Perennial, with very slender rootstocks, the stems erect or decumbent, 
bntnohed at base, fdabrous, very slender, the plants 8-13 cm. high; stipi^ 
minute, laciniate; leaves mostly crowded at the base of the stem, the cauline 
ones much reduc^ and bractUke, many times exceeded by the intemodes; 
basal leaves on puberulent petioles 1-2 mm. long, the blades rounded-oval to 
rounded-ovate, 6-7 mm. long, 4r-5 mm. wide, obtuse, at base obtuse or rounded 
and abruptly short-decurrent, thin, scaberuious on the upper surface, glabrous 
beneath, the costa evident, the lateral nerves obsolete; flowers in ha cymes 
tmminating the stems, the c^es 3 to many-flowered, the branches erect or 
strongly ascending, the pemcels filiform, 2.5-16 mm. long, glabrous; hy- 
pantMum and calyx together scarcely 1 mm. long, glabrous, the calyx lobM 
triangular, acute, erect, equaling or exceeding the hypanthium; corolla 
funnelform, 3.5 mm. long, glabrous outside, the tube broadened upward, 
the lobes oblong, obtuse, snorter than the tube; capsule 2.5 mm. broad, two- 
thir^ inferior, broader than long, subretuse, the free portion glabrous; seeds 
black, oval, 0.5 mm. long. 

Typo in the U. S. National Herbarium, no. 1,315,865, collected on moun¬ 
tains south of Victoria, Tamaulipas, Mexico, altitude 1,000 meters, April 0, 
1926, by Robert Runyon (no. 870). Runyon «fc Tharp 4039, collected at the 
same time and place, also represents the species. 
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Hourionia drymarioidea is related to H. gracilia Brandeg., of Veracruz, 
which has leafy stems, much larger leaves, and a slightly larger corolla. 

Arcyto^yllum mutkum (Wcdd.) Standi. 

Hedyotia mutica Wedd. Chlor. And. 2: 43. 1867. 

To this Colombian species belong;, apparently, sterile specimens collected 
on Cerro de las- Yueltas, Costa Bica, at 3,000 meters, Standley & Valerio 
43618, 43677, 43869. This species, not reported heretofore from North 
America, is a prostrate eriooid shrub forming small dense mats in the pdramos. 

Rondeletia Torresii Standi., sp. nov. 

Slender shrub 2.6-3.5 m. hi|h, the branches subterete, brown, rimose, 
vdien young sparsely riiort^rig^lose but soon glabratc, the intcmodes short 
or elongate; stipules triangular, cuspidate-attenuate, 3 mm. long, strigillose 
or glabrate; leaves opposite, the petioles slender, 1.3-3 cm, long, spimly 
stn^Iose or glabrate; leaf blades lance-oblong to ovate-oblong or elliptio, 

7.5- 12 cm. lon& 3-5.6 cm. wide, abruptly acuminate or long-acuminate, ^e 
aoumination often long, narrow, and falcate, at base subobtiise to acute, 
often abruptly decurrent, thin, deep green above, often lustrous, sparsely 
puberulent along the costa and often very sparsely short-pilose ebewhere, 
beneath paler, puberulent along the nerves, short-barbate in the axils of .the 
nerves, the costa slender, prmninen^ the lateral nerves very slender, 6 or 7 
on each side, ascending, arcuate; inflorescence terminal, cymose-corymbose, 
long-pedunoulate, usu^y many-flowered, lax, equaling or shorter than the 
leaves, the bracts minute and inconspicuous; pedicels 2 mm. long or shorter, 
most of the flowers sessile or nearly so; hypanthhim oblong, 3 mm. long, 
densely whitish-etrigillose, calyx lobes 4, 3 of them linear or subulate ana 

1.5- 2.5 mm. long, the fourth elliptic or ovate, obtuse, and 4-6 mm. long, 
green, minutely strigillose; corolla white, densely pubescent outside with 
minute whitith asoei^ing hairs, glabrous within, the tube 13-14 mm. long, 
naked in the throat, slightly broeidened upward, the 4 lobes rounded, 3 nun. 
long; anthers ineluded. 

in the U. S. National Herbarium, no. 1,306,296, collected in wet 
forest at Viento Fresco, Province of Alajuela, Costa Rica, altitude about 
1,800 meters, February 13, 1926, by Paul C. Btandley and Rubdn Torres 
Bojaa (no. 47839). No. 47869, from the same locality, represents this 
species. 

The nearest ally of Rondeletia Torreaii is the Costa Rican R. calyeoaa Donn. 
Smith, which has linear-lanceolate calyx lobes. 

Hillia Maxonii Standi., sp. nov. 

Epiphytic shrub 1-^ m. long, often weak and pendent, glabrous throughout, 
the branches stout, obtusely quadrangular, cinereous or blackish, the inter¬ 
nodes 3-14 mm. long; stipules caducous, broadly obovate, 12 mm. long, thin, 
rounded at apex; petioles very stout and broad, 3-4 mm. long, shallowly 
channeled on the upper surface; leaf blades oval to obovate-oval, 2-3.6 cm. 
long, 1-2 cm. wide, broadly rounded at apex, slightly narrowed to the very 
obtuse base, coriaceous, lustrous above, shfditly ^er and dull beneath, the 
oofto and lateral nerves scarcely visible, the latter usually 3 on each side, 
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straight, ascend^ at a very acute angle; flowers terminal, solitary, sessile; 
hypanthium oylindrio, slightly narrow^ at base, 7 mm. long, 4 mm. thick, 
costate, calyx lobes 4, distinct, oblong-linear, 8 mm. long, rounded at apex, 
green; corolla white, the tube 6 cm. long, 3 mm. thick, tne 4 lobes elliptic, 
nearly 2 cm. long, 7-10 mm. wide, obtuse; capsule cylindric, 3 cm. long, the 
open valves 8 mm. wide; seeds fusiform, 3 mm. long, brown, the hairs brown, 
1 cm. long. 

Type in the U. S. National Herbarium, no. 1,181,212, collected at Las 
Nubes, south of Managua, Nicaragua, altitude 800 to 600 meters, June 28, 
1923, by William R. Maxon (no. 7M1). Here are referred also the following 
collections: 

Costa Rica: Las Nubes, Prov. San Josd, alt. 1,000 m., Standiey 38472. 
Finoa lia Cima, north of El Coney, Prov. San Jo86, alt. 2,200 m., SiaruUey 
42771, 42699. Laguna de la Cnonta, northeast of Santa Maria de Dota, 
Prov. San Jos4, alt. 2,100 m., SkmdUy 42187. 

Related to H. chtapensis Standi., which has much smaller, thinner iMives, 
shorter stipules, and narrower capsules. 

To H. chiapentU, which is known otherwise only from Chiapas, I have 
referred a collection by Prof. Juvenal Valerio and myself (no. 44733) from 
El Silencio, Guanaoaste, Ck>sta Rica, at 750 meters. 

TUlHa pslnuuia Standi., sp. nov. 

Epiphytic shrub, glabrous throughout, much branched, the older branches 
subterete, brownish, rimose, the younger ones obtusely quadrangular, green, 
slender, the intemodes 6-30 mm. long; stipules thin and scarious, oblong or 
qtatulate-oblong, 13-20 mm. long, routed at apex, deciduous; leaves nearly 
sessile, the petiole 3 mm. long or uorter, stout, not sharply differentiated from 
the blade; leaf blades narrowlv spatulate-oblong or oblong-cuneate 1.5-3.6 
cm. long, 5-11 mm. wide, broadly rounded at apex, gradually narrowed to the 
long-attenuate base, coriaceous, dull, dark green above, slightly paler beneath, 
the venation obsolete; corolla white, the tube 3.5 cm. long, 2.6 mm. thick, 
the 4 lobes suborbicular, 1 cm- long, broadly rounded at apex. 

']^rpe in the U. S. National Herbarium, no. 1,181,721, collected between 
La Palma and La Hondura, Province of San Jos6, Co^ Kca, altitude 1,600 
to 1,700 meters, July 17,1923, by William R. Maxon and Alfred D. Harvey 
(no. 8045). 

From H. Maxomi this plant is distinguished by its narrow leaves, long 
narrow stipules, and shorter corolla with broad lobes. 

milia Valerii Standi., sp. nov. 

Epiphytic shrub about a meter high, glabrous throughout, much branched, 
the older branches terete, brown, the younger ones obtusely quadranguh^, 
the stout intemodes 5-30 mm. long; stipules spatulate-obovate, 2.8-4 cm. 
long, caducous, broadly rounded at apex, thick and firm, brown; petioles 
stout, 5-10 mm. long; leaf blades obovate-oblong or narrowly obovate, 5-8 
cm. long, 2-3.5 cm. wide, broadly rounded at apex, gradually and cimeately 
long-attenuate to the base, decurrent upon the petiole, coriaceous, dull, deep 
green above, brownish beneath, the costa stout, prominent, the lateral nerves 
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evutent, i^ut 6 on each side, veiy slender, aaoending obliquely, nearly 
straight; ^wera terminal, eolitaty, sessile; hypanthium q}^drio, 1 cm. long, 
4 mm. thick, smooth; ca^ lobes 4, distinct, ovate-oval, obtuse, green, un¬ 
equal, 4-6 mm. long; corolla white, the tube stout, 8 cm. long, 4 mm. thick 
near the base, 8 mm. thick in the throat, the 4 lobes oval, about 3 cm. long 
and 1.6 cm. wide, obtuse or rounded at apex; capsule columnar, terete, 
smooth, dark red-brown, straight or slightly curved, 6-7.6 cm. long, 8 mm. 
thick, narrowed at base. 

Type in the U. S. National Herbarium, no. 1,181,776, collected between 
La Palma and La Hondura, Provmce of San Jos4, Costa Rica, altitude 1,600 
to 1,700 meters, July 17,1923, by William R. Maxon and Alfred D. Harvey 
(no. 8092). 

^ The vernacular name is “azaharoillo." The following additional collec¬ 
tions may be cited, the first three evidently conspecifio, tlw others sterile and 
possibly referable to a distinct species: 

Costa Rica: Cerros de Zurqul, Prov. Heredia, alt. 2,300 m., Standley & 
ValenoS07iQ. La Palma, Tondus 12440 (/. D. 7387). Yerba Buena, 
Prov. Heredia, Standley & Valerio 60161. Cerro de las Caricias, Prov. 
Heredia, alt. 2,300 m., Standley & Valerio 62406. Yerba Buena, Standley A 
Valerio 60144, 60234. Cerros de Zurqu^ Standley & Valerio 60601. 

This species is well marked by the very large flowers and stipules. Some 
of the specimens have been referred to the Jamaican H. tetrandra Swarts, a 
plant with much smaller flowers. 

Hillia loranthoides Standi., sp. nov. 

Epiphytic shrub 1 m. high, branohedj glabrous throu^out, the branches 
obtusely quadrangular, brown or ^grayuh, with short intcrnodes; stipules 
elliptic-oblong, 18 mm. long and 6-8 mm. wide, obtuse, slightly narrow^ at 
base, thick and firm, green, caducous; petioles 6 mm. long or shorter, veiy 
thick and stout, not sharply differentiate from the blade; leaf blades ellii^c 
or oblong-elliptic, 4.5-7 cm. long, 2-3 cm. wide, narrowe to the obtuidsh 
apex and baw, decurrent upon the petiole, coriaceous, dull, the venation 
obsolete, the lateral nerves scarcely visible, about 4 on each side, obliqudy 
ascendiiig at a very narrow angle, nearly straij^t; flowers terminal, solitaty. 
sessile; capsule cylmdric, 3 cm. long, 7 mm. thick, slightly narrowed towara 
each end, smooth, olivaceous. 

Type in the U. S. National Herbarium, no. 1,254,482, collected in moist 
forest at Quebrada Serena, southeast of Tilarin, Quanaoaste, Costa Rica, 
altitude 700 meters, January 27, 1926, by Paul C. Standley and Juvenal 
Valerio (no. 46152). 

This is a relative of the West Indian H. parasitica Jacq., which has thinner, 
abruptly short-acuminate leaves, larger capsules, and thin stipules. The 
leaves of H. loranthoides resemble closely those of certain species of Phor- 
adendron and Loranihus segregates. 

Pentsgonia hirsuta Standi., sp. nov. 

Young branches about 1 cm. thick, hirsute; leaves sessile, broadly obovatc, 
about 60 cm. long and 27 cm. wide, namwcxl to the short-acuminate apex, 
rather abruptly narrowed below the middle to a narrow base about 3 cm. 
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wide, the base cordate-clasping, the auricles broadly rounded, 2 cm. wide,' 
the blades entire, rather densely hirsute on both surfaces with alender spread' 
ing hairs, some^^at paler beneath, the costa salient, the lateral nerves slender, 
prominent, about 19 on each side, 1 to 3 times branched toward the margin; 
flowers sessile and clustered in the leaf axils; hypanthium densely hirsute; 
calyx about 24 mm. long, brown, membranaceous, hirsute with whitidi 
hairs. 

Type in the U. S. National Herbmum, no. 938648, collected in forests 
above Tsaki, Talamanca, Costa Rica, altitude about 600 meters, March, 
1896, by A. Tondui (no. 9416). 

The material consists of a single leaf and of a few flowers so mutilated that 
it is impossible to determine their characters. Pentanntnia hirauta is easily 
recognized by its hirsute pubescence. Most plants of the genus are glabrous- 
or nearly so. 

Randia gtandifolia (Donn. Smith) Standi. 

BaeanaeatOha grandifolia Donn. Smith, Bot. Gaz. 55 : 436. 1913. 

Posoquerla grandiflon Standi., sp. nov. 

Shrub 3-6 m. high, the branches terete or obtusely quadrangular, green, 
with Aort or elongate intemodes, puberulent or scaberulous; stipules oblong, 
obtuse, nearly 2 cm. long, glabrous; petioles thick and stout, 7-20 mm. long, 
puberulent; leaf blades rounded-ovate to broadly elliptic or oblong-elliptic, 
12.6-36 cm. long, 8-21 cm. wide, rounded to obtuse at apex, sometimes 
abruptly short-acuminate, broadly rounded to acute at baw, usually sub- 
ooriaceous, deep green and ^brous above, beneath paler, very densely 
pubescent with noinute spreadmg hairs, rather rough to the touch, the costa 
stout, salient, the lateral nerves 7-10 on each side, ascending, arcuate, the 
other venation obsolete; flowers borne in small dense terminal corymbs, the 
flowers pedicellate; hypanthium oblong-turbinate, 6 mm. long, gl^rous; 
calyx 4 mm. long, Bhallowl;|r lobate, the lobes broadly rounded, ciliolate; 
corolla white, glabrous outside, the tube slender, 19-22 cm. long, 3-5 mm. 
thick, the 6 lobes oblong, rounded at apex, 3.6-4 cm. long. 1-1.6 cm. wide, 
minutely puberulent within, the throat white-villous; filaments exserted 
about 1.6 cm., the anthers linear-oblong, puberulent, 8-10 mm. long, attenu¬ 
ate to the apex; fruit short-pedicellate, subglobose, green, about 7 cm. in 
diameter. 

Type in the U. S. National Herbarium, no. 1,306,673, collected in wet 
thicket at Hamburg Finca on the Rfo Revontaz6n below El Cairo, Province 
of I.im6n, Costa Rica, altitude about 66 meters, February 19, 1926, by Paul 
C. Standley and Juvenal Valerio (no. 48706). The following additional 
collections have been seen: 

Costa Rica: Hamburg Fmoa, Standley * Valerio 48763. Finca Monte- 
cristo, below El Cairo, Standley & Valerio 48399. 

The West Indians of the banana plantations call the shrub “wild coffee." 

Heretofore only one species of Posoqueria has been known from North 
America, the widely distributed P. laUfoUa (Rudge) Roem. A Schult. That 
differs from the present plant in being glabrous t^ughout, and in. having 
much smaller flowers. 
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PoBoquerk Pittisii Standi., sp. nov. 

Tfm 15 m. high, glabrous throughout, the crown rounded, the trunk 60 
cm. in diameter at base, the branchlets thick and stout, ochraceous, the 
intemodes 1-8.6 cm. long; stipules narrowly triangular, 7-10 mm. long, 
acute or acuminate, tardily deciduous; petioles 4-8 mm. long; leaf blades 
broadly obovate, 8-16 cm. long, &-9.5 cm. wide, usually obtuse or rounded at 
apex, often abruptly short-acute, at base cuneate-acute to obtuse or rounded, 
membranaceous, dmng blackish, lustrous, the costa and lateral nerves salient 
on both surfaces, the lateral nerves about 12 on each side, divergent at an 
angle of 66 degrees or more, the lower divergent nearly at a right angle, 
arcuate, irregularly anastomosing close to the margin; dowers in dense many- 
flowered short-pedunculate terminal corymbs, the bracts triangular, acute, 
2 mm. long; pedicels stout, 3 nun. long or shorter; hypanthium oblong- 
turbinate, 6 mm. long; calyx short-cupulw, 2-2.5 mm. long, very shallowly 
bbate, the lobes apiculate; corolla “orange-yellow” (only buds seen), the 
tube slender, 4.6-8 cm. long, 2.5 nun. thick, the limb m bud globose-ovoid, 
obtuse, 8-0 mm. long and 6 mm. in diameter; fruit subglobose, about 7 cm. 
lOM. 

Type in the U. S. National Herbarium, no. 716606, collected near the 
hydrographic station on the Trinidad River, Canal Zone, Panama, May 17, 
1914, by H. Pittier (no. 6^). 

From F. UtiifoUa this differs in its thin leaves, narrow acute stipules, 
and small corolla. The leaves of F. latifolia do not blacken in drying. 

Posoquetia obliquinervia Standi., sp. nov. 

Branchlets 4 mm. thick, glabrous; stipules not seen; petioles slender, 
1-1.6 cm. long, glabrous; leal blades cuneate-obovate to oblsmoeolato-oblong, 
29-28 cm. long, 8-13.5 cm. wide, rounded at apex and abruptly short-acute, 
or the apex sometimes acute, cuneately long-attenuate to the base and 
deciirrent, membranaceous, drying blackish, short-barbate beneath in the 
axils of the lateral nerves, elsewhere glabrous, the costa and lateral nerves 
salient on both surfaces, slender, the lateral nerves about 13 on each side, 
ascending at an angle of about 40 degrees, nearlv straight, laxly anastomosing 
near the margin, connected by the faint, nearly straight secondary nerves; 
flowers arranged in a dense many-flowered sessile terminal corymb, glabrous, 
the bracts tnangular^cuminate, 2 mm. long; pedicels very short or the 
flowers sessile; hypanthium oblong-turbinate, 4r-6 mm. long; cahrx 2 mm. 
long, shallowly lobate, the lobes rounded, apiculate; corolla tube (only buds 
seen) slender, 11^18 mm. long, 1.5 mm. thick, the limb in bud globose-ovoid, 
7 mm. long, 6 mm. in diamct^ obtuse. 

Type in the U. S. National Herbarium, no. 764158, collected in forests of 
the Rio Naranjo, Costa IHca, altitude 200 to 250 meters, March, 1893, by 
A. Tonduz (no. 9528). 

This is clearly related to F. Pittien, which it much resembles in general 
appearance. The venation of the leaves is so different in the two plants 
that I am confident' they represent distinct species. The flowers of F. 
Miquinervia are still in bud, but they appear ready to open, and it seems 
probable, therefore, that the length of the corolla will increase little, if at all, 
in anthesis. If this is the case, the flowers are much smaller than those of 
F. PtUieri. 
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Oeni^ venoM Standi, sp. nov. 

Trco 9-15 m. high, the ultimate branchlets stout, grayish, rimoso, the 
intemodes less than 1 cm. long, glabrate; petioles 3.6^ cm. long, terete, 
narrowly canaliculate above, femig^ous-tomentose or glabrate; leaf blades 
obovate-oblong,29-35cm. long, 11.6-14 om. wide, rounded or obtuse at apex and 
linear-cuspidate (cusp 1 om. long, obtuse), gradually narrowed to the obtuse 
base, this slightly unequal, not decunent, subooriaceous, dull, glabrous or 
glabrate above, beneath brown-tomentoso along the nerves or glabrate, 
elsewhere glabrous, the costa slender, salient, the lateral nerves about 24 on 
each side, ascending at an angle of about W degrees, nearly straight but 
arcuate toward the margin, slender, salient, parallel, anastomosing to form a 
collective nerve very close to the margin, tne transverse nerves numerous, 
salient, straight or nearly so, parallel, connected by the close prominent 
reticulation of the ultimate nerves; infforescence,terminal, few-flowered, the 
branches very thick; fruit green, subglobose or o^, at maturity as much as 
10 cm. long or even larger, smooth, rounded at apex, borne on a thick pedicel 
1-1.5 om. long 

in the U. S. National Herbarium, no. 1,254,013, collected in dense 
wet forest at El Arenal, Province of Guanacaste, Costa Rica, altitude 
486 meters, January 18, 1926, by Paul C. Standley and Juvenal Valerio 
(no. 45269). 

Related to G. Maxonii Standi., of the Canal Zone, which has thin acute 
leaves, with less prominent venation, and very short petioles. From 0. 
ammeam L. this Costa Rican tree differs in its long-pctioled thick leaves 
with prominent venation. 

Fatamea quercetorum Standi., sp. nov. 

Shrub or small tree 2.5-4.5 m. high, glabrous throughout; branches green, 
obtusely quadrangular, with short or elonmte intemodes; stipules short- 
connate, forming a shallowly bilobate sheath about 2 mm. long, persistent, 
green, the lobes tipped with a stiff subulate green cusp 4-^ mm. long; petioles 
stout, 2-4 mm. long; leaf blades elliptic to elliptic-oblong, 6.6-9.6 cm. long, 
3-4 5 om. wide, gradually or abruptly acuminate, the acumen broad, obtuse, 
at base acute or obtuse, subcoriaceous, dark yellowish green when dry, 
lustrous, especially when fresh, the costs slender, prominent on both surfaces, 
the lateral nerves prominulous beneath, about 9 on each side, diver^nt at a 
wide angle, subarcuate, irregularly anastomosing near the margins, the 
ultimate nerves evident, pale, laxly reticulate; flowers borne in terminal, 
sessile or short-pedunculate, about ^flowered umbels; pedicels slender, 8-18 
mm. long; hypanthium globose-obovoid, 1.5 mm. long; calyx slightly over 1 
mm. long, truncate; cordla viedet, the tube 13 mm. long, 2 mm. tmek at base, 
3 mm. broad in the throat, the 4 lobes lance-oblong, obtuse, 8-10 mm. long; 
fruit depressed-globose, smooth, 8 mm. broad. 

Type in the U. S. National Herbarium, no. 1,253,066, collected in wet 
oak forest near Quebradillas, about 7 km. north of ^ta Mula do Dots, 
Province of San Jos4, Costa Kca, altitude about 1,800 meters, December 24, 
1925, by Paul C. Standley (no. 42999). The following additional collections 
have b^ examined: 

Costa Rica: Quebradillas, SiandUy 42967, 43067, 43086. 
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This Costa Rican plant is related to F. ovalit Standi., of Panama. The 
latter has much broader leaves and a much smaller corolla. 

Fanunea hondurae Standi, sp. nov. 

Shrub 3-4.6 m. high, glabrous throughout; branches slender, subterete, 
green, the intemodes mostly 2.5-3.5 cm. long; stipules sheathing, early 
deciduous, 3-4 mm. long; leaves opposite, the petioles 7-10 mm. long; lew 
blades luurrowly oblong or lance-oblong, broadest at the middle, 12-19 cm. 
long, 3-5 cm. wide, abruptly caudate-acuminate, the cusp linear, obtuse, 
1.6-2 cm. long, at base acute, ohartaceous, deep green above, the costa promi¬ 
nent, beneath slightly paler, the costa and late^ nerves slender, salient, the 
late^ nerves about 14 on each side, divaricate at a very wide angle, nearly 
straight, anastomosing near the margin to form a distinct regular collective 
nerve parallel with the margm, the ultimate nerves prominulous, laxly reticu¬ 
late; inflorescences teiminal and also borne in the upper anls, sometimes 
bearing a largo leaflike bract, cymose-paniculate, the panicles 5-6.6 cm. long, 
many-flowered; bracts lance-subulate, 12 mm. long, deciduous; pedicels stout, 
2-3 mm. long; hypanthium turbinate, 1-1.5 mm. long; calyx broadly cam- 
panulatc, 1-1.5 mm. long, shallowly 4-lobate, green, the lobes rounded, 
apiculate; corolla white, salvcrform, 5 mm. long, the tube 2 mm. thick, 
sughtlv broadened above, the 4 lobes oval-ovate, obtuse, erect, shorter than 
the tune. 

Type in the U. S. National Herbarium, no. 1,163,105, collected in wet 
forest at La Hondura, Province of San Josd, Costa lUca, altitude about 1,400 
meters, March 16,1924, by Paul C. Standley (no. 37890). No. 36534, from 
the same locality, represents this species. 

Faramea hondurae somewhat suggests F. tuerrensie Donn. Smith, also 
Costa Rican, but the latter has laiger, more conspicuously nerved leaves, 
and a longer, more slender corolla. 

Fanunea stenophylla Standi, sp. nov. 

Plant glabrous throughout; branches very slender, subterete, the inter¬ 
nodes 1.5-4 cm. long. 1-1.5 mm. thick; stipules semiorbicular, 1.5 mm. long, 
rounded at apex and bearing a Aliform cusp 2.6 mm. long, the cusp deciduous, 
but the stipules persistent; petioles slender, 3-6 nun. long; leaf blades linear- 
bmoeolate, 4.6-8.6 cm. long, 7-11 mm. wide, very long-acuminate, the aemnen 
linear, obtuse, attenuate to the acute base. Arm-membranaceous, blaoki^ 
when dry, lustrous, concolorous, the costa slender^ prominent on both sur¬ 
faces, the lateral nerves very slender and inconspicuous, about 10 on each 
side, distant, irregularly anastomosing toward the margin; inflorescences 
terminal, 1-flower^, the peduncle slender, 2-10 mm. long, bearing at apex 
several subulate bracts 1.5-2 mm. long; pedicel slender, 8-14 mm. long; 
fruit globose, 7-8 mm. in diameter, smooth; calyx limb persistent, less thw 
1 mm. long, truncate; seed 1, depressed-globose, pale brown, deeply excavate 
at base, 6-7 mm. broad. 

Type in the U. S. National Herbarium, no. 1,208,.399, collected on hills at 
Cuyamel, Honduras, March 29, 1924, by M. A. Carlcton (no. 592). 

Easily recognized by the very narrow leaves and 1-flowered inflorescences. 
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BOTANY.— Studies of Venexudan Bignoniaceae. — II. Species of Axor 
philophiiun.^ H. Pittiiiib. Caracas, Venezuela. 

On revising oxir materials of this genus, it was found that the 
identification of one collection (PiUAer no. 10401) with the Mexican 
Amphilophium moUe Cham. & Schlecht. had been a hasty one, founded 
on supe^cial examination, and that the group r^erred to A. pmrd- 
culatum H. B. K. was also represented by two forma which may be 
considered as specifically distinct. 

Key to the Vbnbsublan Species 
Rami et folia manifeste induta 

Calyx oampanulatus, bilobus, lobi appendioula subaequantea; folia ovata 
vel ovato-oblonga, acuta vel breve acuminata supra scabra 

1. A. macnqdiyllam H. B. K. 

Calyx subglobosua, trilobus, lobi appendioula manifeste breviores; folia 

late ovata vel suborbiculares, longe acuminata, supra baud scabra 

2. A. moUlcomum Httier 
Rami et folia baud manifeste induta; calyx bilobus 

Calyx subglobosus, coriaceus; folia ovata, acuta vel breviter acuminata 
basi cordata; corolla 3-8.3 cm. longa 3. A. panniculatum H. B. K. 

Calyx campanulatus, mcmbranosus; folia ovato-lanceolata, basi rotundata; 
corolla 4-4.2 cm. longa 4. A. xeipphilum Pittier 

1. AupHniOPHnni UACBOPHnxxni H. B. K., Nov. Gen. A Sp. 3: 117. 1818 

Abaoua: Vicinity of Colonia Tovar; flowers December [Karsten, type). 

2. Amphilophium moUlcomum Pittier, sp. [nov. 

Frutex scandens, ramie validis, hexagonis, angulis griseis minute pilosulis 
exceptis glabris, brunneis, lepidotis, ramulis lateralibuB florigeris pracoipue 
angulis fulvo-tomentosis; foliis runulorum ut videtur conjugatis, momce 
petiolatis, petiolis angulosis, striatis, petiolulisque molliter denseque hirsutis, 
laminis late ovatis suborbioularibusve, basi truncatis vel leviter emargjnatis, 
apicem longissime anpsteque acuminatis acumine obtuso, utrincp) lepidotis, 
supra opaou paroe pilosis, subtus mollissunis, pills simplicibus nuo-fulvesoen- 
tibiu vestitis; nervibus 5-0 supra imprimis subtus oostaque prominulis; 
paniculis elongatis, rachide pedunoulis pedioellisque fulvo-tomentosia, pe- 
dubculis supremis simplicibus, inferioribus bifloribus, pedioellis pedunoulis 
brevioribus; braoteis bracteolisque oblongo'linearibus, obtusis, tomentoais; 
calyce ooriaceo, braoteolis 2, caduois suffulto, subgloboso, extus lepidoto- 
tomentello, trilobato, lobis late triangularibus subaoutis obtusisve, puberulis, 
appendioulis membranaoeis, irregulwter sinuato-dentioulatis, lobis longi* 
onbus; corolla extus minutissime puberula, bad albs, apicem purpurasoente, 
intus glabra, ad insertionem staminum oorrugato<pulTinAta; staminibus 
glsbemmis, theois maturis baud divaricstis; disro pmvinato, crasso, verru- 
ooloso, ma^’ne irregulsriter lobato vet smusto, lobulis reflexis; ovaiio l^e* 
raliter compresso, stylo idlloBo, bad inorassato, stigmatibus glabris, late 
ova]M>us, apicem rotondatis. .... 

^Sluditt oj Vtneauelan Bigiumiaeea$.~I appeared in this Joubiial U: 01-M. 
1928. Beoeived January 20, 1928. 
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BAmi florentes oiroa 30 cm. loogi, bam 4-5 mm. diam. PetioU 3-3.6 cm., 
patioIuU 2 cm. longi; laminae 5-10 cm. longae, 2.7-0.6 cm. latae. Panieula 
cirea 16 cm. longa, 7-8 cm. lata. Pedunouli 1-2 cm., pe^oelli 0.7-1 cm. 
loi^. Bracteae oiroa 1 cm. lonffae, 1-2 mm. latae; bracteoli 0.8 mm. longi. 
Ca^ circa 1 cm. longus; lobuli 6 mm. longi, 5-8 mm. lati; appendicula 
circiter 7 mm. longa. Corolla tota 2.7-3 cm. longa; lobi 1.6-1.7 cm. longi. 
Stamina 5-7 mm. supra basin corollao tubo innixa, minora 1.6 cm., majora 
.1.8-2 cm. longa; staminodium 7 mm. longum. Discus 2 mm. altus. Ora- 
rium 5-6 mm. longum; stilus cum stigmate circa 2 cm. longus. 

FsDEBAJi District: Vicinity of Lu Trinoheras, 1000 m., on the old 
oartroad from Caracas to La Guaira; flowers July 20, 1922 {Pxttier 10401, 
type). 

This plant differs from Amphihphium moUe Cham. & Schlecht. in its 
shorter petioles and petiolules, the long and narrowly acuminate leaf-blades, 
not heart-shaped at the base, and provided with an indument of simple 
hairs, the much shorter corolla, etc. It cannot bo confused with A. tnacro- 
phyllum, on account of its trilobate calyx. 

3. AMPHinoPHiuM PANNICULATDM (L.) H. B. K. Nov. Gen & Sp. 3: 149. 

1818. 

Ansoatboui: Vicinity of Caripe and Monte Cocollar {Huniboldt & 
Bonvland). 

Miranda: La Begonia, on the railway between Los Teques and Tejeriaa 
{PiUier 7660); Pfritu Valley, near Petare, 900 m. (PiUier 9877) ; La Malva, 
near Las Mostazaa on the railroad between Los Teques and Teierfas (Allart 
279). 

Federal District: Near Macarao, on bushy elopes (PiUier 11566); 
hills above Antimano, 1000 m., climbing on bushes; fruits December-Januaiy 
(Putter 12466,12682). Flowers August to November. 

The capsule and seeds of this species do not seem to have been described 
ownpletely yet. They are characterized as follows: 

Capsule ellipeoidea, depressa, 10-12 cm. longa, 4-4.5 cm. lata, 2-3 cm. 
orasea, basi attenuato-truncata, apioe subobtusa, valvis subUgnosis, septi- 
fragiB, medium longitudinaUter suloatis, verruculoso-rugosis. Hernina [m 
loculo 46-50, pluri (6)-8eriata, 1.1-1.3 cm. longa, 4.5-5 cm. lata, alia hyalinis. 

4. Amphilophium xerophihun Pittier, sp. nov. 

Frutex scandens, ramis annotinis hoxagonis, gracilibus, glabris, juvenion- 
bus ramuliaque interdum minutissime puberulu; foliis non bene evolutis, 
disooloribuB, conji^atis vel cirrho trifurcato terminatis; petioUs gracilibus, 
angulatis, supra vix canalioulatis, minute pubescentibus, j^tiolulis profunde 
canaUculatis mollioulis; laminis ovato-lanccolatis, basi rotundatis, apioe 
acuminatis acumino subacuto, utiinque lepidotissimis, supra glaberrimis, 
BubtuB axillis venarum villoais exceptu glabris; costa venisquo 6-6 subtus 
prominuliB; paniculiB in apice nunulorum axillaris terminalibuB, rwhide 
anguloBO pedunculisque simplicibus puberulia; bracteis bracteolisque lineari- 
lanoeolatis plus minusve puboscentmua; calyce submembranom, campanu- 
lato, puberulo-lepidoto, apice bilobulato, lobulis membranaoois subglabris, 
ftppepHjniiHn lobulis suba^uantibus; corolla purpurea, extiu glabra, intus 
atjwiinnm h iurin dense futfuracco-villosa; stf^inibus glabris, thecis baud 
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divarieatis', Btaminodio bievi, apioul&to; disoo omsmsedmo, pulvinato, glabro; 
ovario dense rufo-tomentoso; 8t}do basi inorassato, puberulo, supia glabro; 
stiapoatibus magnis, apicem sinuato-truncatis. 

Bami florentes 6-15 cm. longi, baa 2-3 mm. diam. Petioli 1.5-3 cm., 
petioluli 0.8-2.5 cm. lonip; laminae 3-7 cm. longae, 2-4 cm. latae. Paniculae 
(baud bene evolutao) circa 10 cm. longae. Pedunculi 0.7-1.2 cm. longi. 
Braoteae 0.5-O.8 cm. longae. Calyx 1.7-2 cm. longus, tubo 1 cm. lonim, 
lobulis appendiculique 0.6-0.6 cm. longis. Corolla 4-4.2 cm. longa, lobulis 
2.3 cm. longis. Stamina 7 mm. supra bamn oorollae innixa, majora 2.1, 
minors 1.0 cm. longa; staminodium 5-6 mm. longi^. Discus 2 mm. altus. 
Ovarium 3.6 mm. longum, stylus 2.2 cm. longus; stigmata circs 5 mm. longa, 
4 mm. lata. 

Laba: Vicinity of Barquisimeto, in bushy savannas; flowers July 1926 
iff 086 Saer d’H 6 guert 263, type.) 

This species is characterized by the scarcity of the indumentation, the 
shape, consistence and color of the leaves, which are abundantly covered with 
tiny scales, the calyx and corolla much longer than in the other Venezuelan 
species, and by the pronounced hairy band on the inside of the corolla at the 
insertion of the stamens. 

BOTANY.— The history of the Franklin tree, Franklinia alatamaha.* 
Edoab T. Wherry, Bureau of Chranistry and Soils. 

The Franklin tree is one of the few members of the Camellia family 
(Temstroemiaceae or Theaceae) which have survived the climatic and 
geographic changes of late Tertiary and Quaternary times on the North 
American continent. Although it is rather widely known as Gordonia 
pubescena L’Heriter, the arrangement of its stamens and the structure 
of its fruit are so dififerent from those in other species of Gordonia 
that it seems better classed as the representative of a monoti^ic genus, 
its name then being Franklinia alatamaha Marshall. Considerable 
interest has been shown in this plant during recent years, largely 
owing to the fact that it has apparently become extinct in its native 
place, and is preserved only in cultivation. As the data concerning 
it which have been publish^ in newspaper articles are not altogether 
accurate, and as inquiries regarding its history are continually being 
made by people who do not have access to somewhat scattered 
literature upon it, a compilation of the main facts regarding it is here 
presented. 

In the year 1765 John Bertram, the first native American botanist, 
made a trip through the southeastern part of the United States, and in 
the course of it observed a new tree in the neighborhood of Fort 
Barrington, Georgia. The occurrence of this was described in 1791 
by his son, William Bertram,* in the following words: 

* Received JenuAry 11, 1028. 

* Travele through North and South Carolina, etc. 16 and 466. 1791. 
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I BBt off early in the numdng [fnHn Darien, Georgia, one day in May 1773], 
. . . and took the road uj) the northeast side of the Alatamaha to Fort 
Barrington. ... On drawing near the fort, I was greatly delighted at the 
appearance of two new beautiful shrubs, in all their blooming graces. One 
of them appeared to be a species of Gordonia,* but the flowers are lar|(er, 
and more fragrwt than thoM of the Gordonia Lasianthus, and are sesmle; 
the seed vessel is also very different. 

This very curious tree was first taken notice of about ten or twelve years 
ago, at this place, when I attended my father [John Bartram] on a botanical 

excursion late in the autumn.We never saw it grow in any other 

place, nor have I ever since seen it growing wild, in all my travels, from 
Pennsylvania to Point Coup6, on the banks of the Mississippi, which must 
be allowed a very singular and unaccountable circumstance; at this place 
there ate two or three acres of ground where it grows plentifully. 

The footnote, indicated by the asterisk, gives, somewhat misspelled, 
the technical name which had meanwhile been assigned to the plant, 
Franklinia altUahama. [Should have been alatamaha.] 

The original name was given by Humphrey Marshall, a cousin of 
the Bartrams’, in the first American botanical work, the Arbustum 
Americanum, published in 1785. After describing its characters in 
detail, he gave the following account of its history: 

This newly discovered, rare, and elegwt flowering shrub, was first ob¬ 
served by John Bartram when on botanical researches, on the Alatamaha 
river in Qeoigiaj Anno 1760 [should have been 1765]; but was not brought 
into Pennsylvania tiU about &teen [eight] years after, vdien his son, Will^ 
Bartram, employed in the like pursuit^ revisited the place where it had been 
before observed, and had the pleasing prospect of beholding it in its native 
soil, possessed with all its flor^ charms; and bearing ripe se^ at the same 
time; some of which he collected and brought home, and raised several 
plants therefrom, which in four years time flowered, and in one year after 
perfected ripe se^. 

. . . William Bartram . . . has chosen to honour it with the name of 
that patron of soienoes, and truly great and distinguished character, Dr. 
Benjamin Franklin. The trivial name is added from the river, where alone 
it 1^ b^n observed to grow naturally. It delights in a loose, sandy, and 
moist soil. 

The correspondence of the Bartrams and of Marshall with their 
various friend includes several references to Franklinia, but fails to 
mention further visits to the locality. However, Moses Marshall, 
a nephew of Humphry, found it there in 1700, as recorded in a letter 
to Sir Joseph Banks:* 

In May last, I sat out upon a botanic tour, ... to Augusta, and to 
Savannah town, and continuing southwest to the river Alatamaha in Georgia. 
1 here found t^ FrarMinia . . . .” 

> W. Darungton, Memorials of Bartram and Marshall, 663. 1848. 
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Since that date, (hie plant has never been seen in its native place, 
not has any other colony of it ever been discovered. In 1880 and 
1881 it was searched for by the South Carolina botanist, H. W. 
Ravenel,* at the instance of Professor C. S. Sargent, but no trace of 
it was found. From that time to the present it has been repeatedly 
sought by collectors from the Arnold Arboretum, the Biltmore 
Herbarium, the U. S. Department of Agriculture, and various nursery 
companies, without success. 

I have made three vidts to the locality, and although I have been 
unable to locate the plant, the following observations may throw some 
light on its place of occvirrence and the reasons for its disappearance. 
The region of interest is situated at the upper edge of the Everett City 
quadrangle, mapped by the United States Geological Survey in 1917. 
As there shown, a secondary leads northwest from Cox Station 
on the Seaboard Air line to Fort Barrington Ferry, on the Altamaha 
River (as it is now spelled, the last syllable being accented), a distance 
of four miles. Ravenel's account of his visits shows clearly that he 
took this road, and his directions for finding the place have apparently 
been followed by all subsequent searchers. On reaching the swamp 
lying as shown on the map, between this road and Pinch's Hill, he 
concluded that he had rediscovered Bartram’s locality of “two now 
beautiful shrubs in all their blooming graces," because the second of 
these shrubs, easily identified by Bartram’s deecriptitm as the Georgia- 
bark, Pinckneya pubens, grows here and nowhere else along the road. 
He overlooked, however, two important points. 

In the first place, it seems highly inqirobable that the secondary 
road in question was there in Bartram’s day, for it approaches the 
river gradually, whereas the builders of the fort—^which has by now 
practically vanished—would surely have seen to it that the approadi 
to this important point on the river was more or less perpendicular, so 
as to be better capable of military control. In my opinion, therefore, 
Bartram’s route deviated from that followed by Ravenel at Mc¬ 
Clendon School, ran east of the Sandhill Bay idiown on the map, and 
swung toward the fort and ferry at some point near the north edge 
of the quadrangle, probably following the trail shown thereon as 
terminating in the midst of the woods north of the Sandhill Bay, but 
which actually extends out to the highway, and can be traversed by 
vehicles, at least in dry weather. The Georgiarbark grows along this 
trail, northwest of the Sandhill Bay. 


* Ameriout Naturalist, IS; 236. 1882. 
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That this was the colony of it which Bartram saw is indicated by 
another circiiinstance, the second point overlooked by Ravenel and 
subsequent visitOTS. A large and showy patch of the Sandhill Kahnia, 
Kalmia (Kalmidla) hirauia, grows a^acent to the more southern 
(Raveners) colony of Georj^bark, but there is none near the more 
northern one. Bartram in the journal earlier referred to mentioned 
this Kalmia, but stated that it was observed, as a plant new to him, 
only after he had crossed the Fort Barrington Ferry, and had proceeded 
some distance farther southwest. The inference is plain that instead 
of the southern colony of Georgia-bark, it was the northern one that 
he saw, and that the Franklin tree grew with the latter. 

But apparently no Franklin tree is there now; so the question re- 
miuns as to how it was exterminated. The letter of Moses Marshall, 
earlier quoted in part, concerned the shipping of various native Ameri> 
can plants to England, so no doubt a part of the colony was dug up 
for that purpose by Marshall and probably by others of his day, 
although that the "two or three acres" of it reported by Bartram 
could have been thus removed seems improbable. However, many 
acres of land in the vicinity of the northern colony of Georgia-bark 
have been burned over and more or less cleared, and it may well have 
been that what the collectors left was destroyed in the course of these 
operations. 

That the species, and accordingly the genus Franklinia, has not 
become entirely extinct, is due then to the fortunate circumstance that 
a sbgle one of the plants, transplanted by Bartram to an acid portion 
of his famous garden near Philadelphia, survived, and nurserymen, 
observing its ornamental value, took cuttings and brought it into the 
horticultural trade. Sc<»es, if not hundreds, of plants from this 
source must have been distributed to various gardens, yet only a hand¬ 
ful of them succeeded, so the extinction of the q)ecies mi(^t be still 
threatened, but for a further discovery made in connection with it. 

In recent years it has been recognised that certain plants thrive 
best in soils possessing a moderate or high degree of acidity; that the 
Franklin tree belongs to this class is shown by two observations. In 
the first place, the soil of the immediate vicinity of its presumable 
native place is predominantly acid and the associated plants, es¬ 
pecially the Georgiarbark, are acid-loving. The relative failure of the 
tree in cultivation furnishes the second line of evidence. It has been 
found that those native qMcies which are coxmnonly reputed to be 
incapable of cultivation are as a rule the ones that prefer the more 
add soils. The reason for this is that our ordinary horticultural 
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praotioM result in neutralising acidity, and, contrary to popular 
opinion, the average garden soil ia neutral or sli^tly alkaline rather 
than acid. Actual teste of some of the few gardens in which the 
Franklin tree has chanced to thrive show that they are exceptional in 
exhibiting a distinct soil acidity, which has not been neutralised by 
fertilisation or cultivation. Dr. Frederick V. Coville informs me that, 
suspecting the Franklin tree to be a plant of acid soils, he raised seed¬ 
lings successfully in such soils in 1011. The plants flowered in 1913. 
In 1912-13 he rooted cuttings in acid soils, with pronounced success, 
and in 1916 he sent small plants to the acid-soil nursery at Whitesbog, 
in the New Jersey pine-barrens. The trees have thrived there amaz¬ 
ingly; the largest ia now about 10 feet hi(di and bears hundreds of 
flowers each year. He has used this species in his experiments on the 
effect of aluminum sulfate on add-soil plants.* 

There ia a further point in coimection with the Franklin tree, how¬ 
ever, which deserves study, namely the matter of seed production, 
like certain other rare spedes, it seems to be nearly sterile to its own 
pollen, and the seeds produced as a result of self-pollination are seldom 
viable. If it ia true that all the plants now in cultivation have arisen 
from cuttinga taken from the single individual in Bartram’s garden, 
then carrying pollen from one to the other would be of no avail. If, 
however, descendants of the trees collected by Marshall or others exist 
cross-pollination could be expected to result in seed from which 
numerous new plants could be grown, and some of them might prove 
more vigorous and adaptable than is the present stock. With this in 
view I have been making an effort to track down every report of tiie 
presence of the species in hitherto unknown places. There are several 
qpecimens in old Philadelphia gardens, all apparenliy derived from the 
Bartram tree. One or two nurseries near New York City have sup¬ 
plied plants to estates in that vicinity, but they obtained thdr stock 
in the first place from Thomas Meehan and Sons, who utilized Bar- 
tram’s garden as their original source of cuttings. The sin(de tree at 
Chevy Chase Circle, Washington, D. C., also came from Meehan’s. 
Many reports of the plant, it should be noted, have proved to be 
erroneous, either Oordonia laaianthua or a species of Magnolia having 
been mistaken for it. The hope may be expressed, however, that 
some day a descendant from another ancestor will be discovered, and 
the cross-pollination and production of seedlings in quantity may then 
become possible, representing the final step in the permanent preserva¬ 
tion of this interesting plant. 

* 9 f aluminum MulpkaU on . . aeid-toil platUt. Smithi. Rapt. UM: 878. 
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PALEONTOLOGY.— Cotyloaaur from the Upper Tricueic of western 
Texas^ E. C. Case, University of Michigan. 

The exp^tion from the Museum of Geology of the University of 
Michigan to the Upper Triassic beds of western Texas, in the summer 
of 1927, recovered a small fragment of a lower jaw which proves to be 
that of a Cotylosaur of the family Procolophonidae. The specimen, 
number 2338 of the Museum collection, is the t 3 ^ of a new genus and 
species for which the name TrUophosaurus bfuMtneri is proposed. 
The specimen is of peculiar interest in that it is the first evidence of 
the presence of Cotylosaiuia in North America in Triassic time. 

The fragment contains three complete teeth and the roots of four 
others. The first tooth was small and cylindrical, as shown by the 
broken root, behind this the teeth are set transversely in the jaw and 
increase in size regularly toward the rear. The three complete teetli 
are very similar. The teeth are obscurely thecodont 
in insertion; they appear to be acrodont and the fibres 
of bones can be seen running from the root to the wall yta B^ 

of the alveolus. Only when the teeth are broken 
does the root and the alveolus become apparent, j -Tniopho- 
This peculiarity of attachment is a characteristic of Muru» bu$unm 
the family, as all workers upon the various genera Cue,n gen.utdsp., 
have not^ it or have been bothered by it in describ- yiq^ *view 
ing the specimens. The complete teeth show a from Mbon down- 
thin upper cutting edge, divided into three lobes ward and backward 
by sli^t depressions in the edge. The sides swell out 
slightly and then contract sharply to the root. The upper teeth 
fitted between the lower teeth when the jaws were clo^, inter- 
looking closely, 
i Bsoeived February 28, ig88. 
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In the other members of the family, ProccHophon and Thelegnaihua (?) 
from South Africa, Telerpeton from Elgin in Scotland, and ScUro- 
saunis and Kmlioskiosaurus from Glennany, the transverse expansion 
of the teeth is shown in varying degree. In Tderpelon the cutting 
edge is divided into two lobes. The nearest group which shows a 
similar arrangement of the teeth is the Cotylosaurian family Diadecti- 
dae from the Permian beds of North America. 

BOTANY .—New planU from Central America. — XJI. Paul C. 

Standlet, U. S. National Museum.^ 

Descriptions of further representatives of the family Rubiaceae are 
presented here. There are proposed eight new species of Hoffmannia, 
a genus wh<Mse species seem to almost unlimited in the mountains of 
Costa Rica, where the group is best developed. Most of the foims seem 
to be of very local distribution, hence it may be expected that a good 
many others will be discovered by new explorations. 

Hoffmannia Valerii Standi., ap. nov. 

Branched shrub 1-1.S m. high, the older branoho.<} subterote, 6-8 mm. 
thick, the young branches subterete, their intemodoa 3.5-5.5 cm. long, when 
young densely villous with slender spreading pale hairs; stipules rounded, 
aoEueely over 1 mm. long, caducous; petioles slender, 1-2 cm. long, villous; 
leaf bl^es elliptic or ovate-elliptic, 6.5-11 cm. long, 3.5-6 5 cm. wide, acute 
or acuminate with acute or obtuse tip, at base obtuse or rounded and abraptly 
or gradually decurrent, membranaceous, deep green on the upper surface, 
when young sparsely villous but soon glabrato, beneath somewhat paler, 
marked with numerous short linear cystoliths, villous along the nerves with 
slender, pale or browmsh, spreadmg hairs, the costa and lateral nerves promi¬ 
nent beneath, the latcnd nerves slender, ascending, arcuate, anastomosing 
very close to the margin; inflorescences cymose, few-flowered, dense, axillaiy, 
fasciculate, sessile or near^ so (peduncles in fruit sometimes 1 cm. lo^), 
the bracts caducous; pedieels 2-5 mm. long, glabrous or nearly so; hypanthium 
turbinate, 2 mm. long, glabrous or bearing a few short hairs; calyx lobes 4, 
narrowly triangular, 1 mm. long, acute or obtuse, sometimes bearing dorsally 
a few short haua; corolla in bud lance-ovoid, acutish, 5-6 mm. long short- 
villous, the 4 lobra triangular-oblong, obtuse, 3 times as long as the tube; 
fruit subglobose, 6 mm. long, bright rra, glabrous; seeds minute, subglobose, 
dork brown, coarsely and deeply pitted. 

l^rpe in the U. S. National Herbarium, no. 1,206,194, collected at El Arenal, 
Guanaoaste, Costa Rica, altitude 600 meters, March 20, 1923, by Juvenal 
Valerio (no. 67). The following oollections are from Guanacaste. 

Costa Rica: El Arenal, in wet forest, Standley & Valerio 46217. Los 
Ayotes, alt. 600 m., Standley & Valerio 45437. 

This species is well marked by the villous nerves of the leaves and by the 
very short corolla tube. 

* Pabliahed by permission of the Secretary of the Smithsonian Institution. For the 
last praoading paper of this series see This Jovbnai. 18: 100. 1828. Received Decem¬ 
ber 8^ 1^. 
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HoffmannU inamom BtandL, ap. nov. 

Simple erect ahrub 1-1.5 m. high, the stems stout, subterete, with ibort or 
elongate intemodea, the young branch^ densely and minutely puborulent; 
stipules ovate, 1.5 mm. long, caducous; leaves oppoute, the petioles slender, 

1- 4.6 cm. long, densely puberulent; leaf blades chiefly elliptic, sotnetimes 
ovate^lliptic, rarely oblong-ovate, 8^^ cm. long 3.6-10 cm. wide, abruptly 
acute or acuminate, rarely long-acuminate, with acute or obtuse, often fal¬ 
cate tip, at base obtuse to rounded and abruptly long-dccurrent, membranace¬ 
ous, green and glabrous above, beneath paler, densely and minutely puberu- 
Icnt beneath upon the nerves and sometimes, at least when young, over the 
whole surface, the costa stout, prominent, the lateral nerves slender, about 
16 on each side, divaricate, usueJlpr arcuate, anastomosing to form a distinct 
collective nerve close to the marmn, the ultimate nerves prominulous, closely 
reticulate; flowers fasciculate in the leaf axils or in sessile or short-^unculate, 
2 to 4-flowored C5rmes, the pedicels in fruit 1-4 mm. long, short-villous; calyx 
lobes 4, triangular-oblong, 1-2 mm. long, obtuse, sho^villous; fruit sub- 
globose, 6-7 mm. long, white, juicy, copiously vhloua; seeds minute, dark 
brown, coarsely and deraly pitted. 

Type in the U. S. National Herbarium, no. 1,254,102, collected in wet 
forest at Los Ayotes, near Tilar4n, Guanaoaste, Costa Rica, altitude 600 
meters, January 21, 1926. by Paul C. Standley and Juvenal Valerio (no. 
45421). The following collections from Quanacaste may be cited: 

Costa Rica: Los Ayotes, Standley & VdUrio 45432, 45345, 45529. El 
Arenal, alt. 500 m., Standley <& Valerio 45214, 45181. Quebr^a Serena, 
Standley & Volcrio 46270,46170,46195. 

Although flowers have not been collected, this plant is evidently distinct 
from all species of Hoffmannia previously described from Costa Rica. It 
is recognisable by its pale (when dried) leaves and the minute dense puberu- 
lence of the nerves. 

Hoffmannia subauriculata Standi., sp. nov. 

Decumbent shrub 1-1.5 m long, the young branches obtusel^y quadrangular, 
glabrous, the intemodes 5-7.5 cm. long; loaves opposite, sessile, elliptic-obo- 
vate, 15-22 cm. long, 7-9.5 cm. wide, abruptly short-acuminate, abruptly 
narrowed near the b^ into a mtiohform portion about 2 cm. long and 
1.5-2 cm. wide, rounded to subcoimte at the base and amploxicaul, membrana¬ 
ceous, glabrous, deep grmn above, somewhat paler beneath, furnished with 
numerous minute cystoliths, the costa prominent beneath, stout, the lateral 
nerves about 15 on each side, slender, prominent, divaricate, strongly ar- 
edato, anastomosing close to the nuu^; inflorescences borne on the naked 
older branches below the leaves, lax, many-flowered, cymose-paniculate, on 
slender peduncles 6.5-9 cm. long, the panicles about 5 cm. long, glabroiu; 
bracts deciduous; pedicels slender, 6-12 mm. long; fruit oval or subglobose, 

2- oelled, bright r^, glabrous, about 8 mm. long; calyx lobes 4, deltoid, aeut- 
ish, 1 mm. long, glabrous, erect; seeds minute, sub^bose, brown, coarsely 
pitted. 

Type in the U. S. National Herbarium, no. 1,306,554, collected in moist 
forert at El Mufioco, on the Rfo Navarro, Province of Cartago, Costa Rica, 
altitude 1,400 meters, March 6-7, 1926, by Paul C. Standley and Rubdn 
Tbires Rojas (no. 50956). 

This species may be recognised by its sessile leaves with broad bases. 



Hoffnunnto piratania Standi., qs. soy. 

Shrub, the young bnuiohleta stout, obtusely quadrangular, glabrous, 
the intemodes 1.6-3 om. long; stipules caducous; leaves opposite, the petioles 
slender, 2.6-4.6 om. long, gUmrate: leaf blades lanoe-obloni^ 10.6-20 om. long, 
6^ cm. wide, long-acummate, the ao\imen narrow, long-attenuate, often 
falcate, the blades membranaceous, deep green above, ^abrous, beneath paler, 
when very young spaiwly short-villous with femigmous hairs but soon gla- 
brate, the costa prominent, rather stout, the latend nerves 8 or 9 on each 
side, very slender, strongly ascending, arcuate, irregularly anastomosing close 
to the margin; iimoresoences axillaiy, solitanr or fasciculate, ojrmosc, dense, 
few-flowerra, 3 cm. long or shorter, the peduncles 2.5 cm. long or shorter, 
fibrous or nearlv so, the bracts caducous; pedicels 2-5 mm. long, usually 
sparsely short-viUous; h^anthium 3 mm. long, glabrous or sparsely shor^ 
villous; cal^ lobes 4, triangular-oblong, 2-3 mm. long, acute, villous-ciliate 
with short hairs; corolla 1 cm. long, in bud oblong, obtuse, glabrous or with a 
few short hairs at apex, the tube obconic, 2 mm. wide at base, 5 mm. wide in 
the throat, the 4 lobes oblong-triangular, slightly shorter them the tube; fruit 
Bubglobose, 2-celled, 6 nun. long, ^brous; se^ minute, subglobose, dark 
brown, coarsely and deeply pitt^. 

T^pe in the U. S. National Herbarium, no. 679835, collected in wet forest 
in the Wafer Valley. Cocos Island, Costa Rica, dtitudo 200 meters or less, 
January, 1902, by H. Pittier (no. 16259). 

This insular plant is related to H. angustiSoUa Stwidl. and H. psychotria*- 
feiia (Benth.) Griseb., but differs from both in its oiliate calyx lobw. 

Hoflfmannia ramonensis Standi, sp. nov. 

Shrub, the older branches stout, terete, the younger ones glabrous or nearly 
so, the intemodes 2-6.5 cm. long; stipules caducous; leaves opposite, sessile or 
nearly so, obovate-obloim, 14-% om. long, 5.5-10 om. wide, acute, gradually 
narrowed below the middle, then rather uraptly long-attenuate into a petio- 
liform portion 3-6 om. long, this 1.5 cm. wide or narrower, acute at base, the 
blades membranaceous, dmp green and glabrous above, beneath paler, when 
very young densely tomentoro with ,lo^ brownish hairs, in age glabrate 
except along the short-villous nerves, the costa slender, prominent beneath, 
the lateral nerves about 14 on each side, slender, prominent, (hvaricate, 
arcuate, anastomosing close to the margin, the lower surface marked with 
very numerous short linear oystoliths; cymes axillaiy, solitaiy or fasciculate, 
umbelliform, mostly 2 to 5-flowered, the peduncles stout, 6-15 mm. long, 
densely brown-tomentose, the bracts caducous; pedicels stout, 2-4 mm. long, 
densely villous-tomentose; hypanthium turbinate, 2.5-3 mm. long, brown- 
tomentose; calyx lobes 4, narrowly triangular, 1.5-2 mm. long, narrowed to 
an obtuse apex, brown-v^us on tlm outer surface; corolla in bud oblong- 
ovoid, obtuse, 6-7 mm. long, obtuse, densely villous-tomentose with brown 
hairs; anthers linear. 5 mm. long, narrowed to the acutish apex. 

Type in the U. S. National Herbarium, no. 861910. oolleoted along the 
Rfo Barrimoa at San Juan, near San Kam6n, Costa Rica, altitude 1,300 to 
1,400 meters, April 25, 1013, by A. Tondus (no. 17812). 

Hoffmannia ranumetmt is well marked by its large, essentially sessile 
leaves and densely tomentose inflorescence. 
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BtettnannU dotae Standi, sp nov 

Eieoi branched shrub 2 5-4 5 m high, the young branches obtusely quad¬ 
rangular, glabrous or sparsely villoaB, the intemoc^ 2 5-l0 8 cm bng, stip¬ 
ules oaduoous, petioles 2 cm long or shorter, often marginate to tiie base, 
idabrousj leaf blades oblong-obovate to obovate-eUiptio, 19-29 cm long, 7 5- 
12 cm wide, abruptly short-aoummate with acute or obtuse tip narrowed to¬ 
ward the base and abruptly long-deourrent, membranaceous, deep green and 
glabrous above, paler beneath, marked with numerous short pale cystoUths, 
at first sparsely short-villous along the nerves but soon glabrate, the costa 
stout, prominent, the lateral nerves about 15-17 on each side, arcuate-divan- 
oote, anastomosmg close to the margm, cymes sohtaiy or fasciculate in the leaf 
axils, lax, few-flowered, 5 6 cm long or shorter, the peduncles sometimes 3 6 
cm long, bracts oaduoous, pedicels 4-12 mm long, sparsely or densely short- 
viltous, hypanthium turbinate, 4 mm long, sparsely short-villous, calyx 
lobes 2 5-3 5 mm long, unequal, triangular or narrowly triangular, narrow^ 
to the obtuse or aoutisn apex, sparaelv villous corolla red below, yellow above, 
16 mm long, glabrous or sparsely villous on the lobes, acuminate in bud, the 
tube 4 mm thick, the 4 lob^ Imear-lanceolato, equahng the tube, uither tips 
dig^tly exceeding the corolla tube, stigma oblong, much exceedmg the anthers, 
frmt im, oblong, 8-9 mm long, 4 mm thick, 2^11od, sparsely villous, seeds 
mmute, yellowish, shallowly and coarsely pitted 

Type in the U S Nationd Herbarium, no 1,253,172, collected m moist 
forert near Santa Marfa de Dota, Provinoe of San Joa6, Costa Rica, altitude 
about 1,700 meters, December, 1925, bvPaulC Standloy and Juvenal Valeno 
(no 43^7) Nos 43286 and 43203, from the same locaUty, also represent 
this species 

Hoffmanrua dotae is related to H josefim Standi, which has a smaller 
corolla, denser inflorescence, and obtuse flower buds 

Hoffmaimia trlchocalyz Standi, sp nov 

Large weak shrub, 1-2 5 m long, often decumbent, the branches thick and 
stout, terete, ochraceous, nmose, the young branchlets obtusely quadrangular, 
their mtemodes 1-4 cm long, thmly villous or often glabrous, stipules.oadu- 
oous, leaves opposite, the petioles slender, 15-7 cm tong, sparsely villous or 
glabrous, leaf blades elhptic to obtong-eUiptic, rarely ovate or obovate, 12-28 
cm. long, 4 5-10 cm wide, abruptly acuminate with acute tip, ouneate to 
obtuse at base, usually abruptly contracted and short-decurrent, chartaoeous, 
deep green and glabrous on the upper surface, beneath usually villous along 
the nerves but sometimes glabrate, the costa slender, prominent, the laterd 
nerves 10-14 on each side, divancate, strongly arcuate, prominent, extending 
nearly to the margm, inflorescences pendent, borne on naked stems below the 
leaves, fasciculate, 2 5-14 cm tong, few or many-flowered, the peduncles 
long and slender, usually short-villous, daric red, the bracts deciduous, pedi¬ 
cels 3-6 nun tong, sparsely or densely villous, hypanthium turbinate, dark 
red, 4 mm tong, densely or sparsely villous, cal^ lobes 4, broadly deltoid, 
aoutish, 2 mm long, sparseW or densely villous, corolla 1 cm tong, bn^d^t 
]r^w or red and yellow, glabrous or sparsely villous outside, the tube 3 mm. 
tfaidc, oyhndno, the lobes tnangular-oblong, narrowed to the obtuse apex, about 
equahng the tube, fruit 2-oelIed, oval, 8 mm tong, 6 mm thick, dark red, 
pabrous or sparsely viUous 
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Type in the U S National Herbanum, nos hSOS,242-3 ^tii from the 
same plant), ooUeoted m wet forest at Fraijanes, ihxiTmoe of Alajuela, Costa 
Rioa, altituw about 1,600 meters, February 12, 1026, by Paul C Standley 
and Rub4n Tones Rojas (no 47600) Admtional oollectioiiB are at hand, as 
follows 

Costa Rica Fraijanes, Standley dt Torres 47810,47480,47024 
The nearest relative of this species is ff leucocarpa Standi, also Costa 
Rican, wbch has a glabrous inflorescence and white fruit 

Chomella (?) s^vicola Standi, sp nov 
Shrub, glabrous throughout, the branches slender, subterete, the older ones 
nayishj nmose, the younger ones green, smooth, the mtemodes 1 5-6 5 cm 
king, stipules distmct, ovate-oval, 3 mm long, obtuse, green, deciduous, leaves 
opposite, the petioles slender, 7-12 mm long, leaf blades elhptio-oblong, 6 5-8 
cm long, 2 2-2 8 cm wide, rather abruptly attenuate to an obtuse tip, acute 
and decurrent at base, suboonaceous, deep green above, dull, the venation 
inconspicuous, beneath somewhat paler, domatiate in the axils of the nerves, 
the costa slender, promment, the lateral nerves about 6 on each side, ascend¬ 
ing, arcuate, irregularly and laxly anastomosing near the plane margm, m- 
florescence terminal, cymose-pamculate, open, rather few-flowered, the pedun¬ 
cle 2 cm long, the branches slender, stiff, the bracts triangular, 1-1 5 mm 
long, green, pedicels slender, 10-12 mm long, stiff, fruit obovoid, terete, finely 
costate, about 18 mm m total length and 7 mm in diameter, acute at base, 
lustrous, prolonged within the calyx into a conic obtuse projection 4-5 mm 
long, 2-celled, me endocarp hard and osseous, calyx persistent, cuphke, 2 
mm long, green, the margm undulate 
Type m ^0 U S National Herbanum, no 1,305,902, collected m wet for¬ 
est at Yerba Buena, northeast of San Isidor, Provmce of Heredia, C5o8ta 
Rica, altitude about 2,000 meters, February 22, 1926, by Paul C Standley 
and Juvenal Valeno (no 49196) 

It 18 improbable that this plant belongs to the genus Chomelia, especially 
m view of its terminal inflorescence, but I have not been able to refer it satis¬ 
factorily to any other group 

Guettarda poasana Standi, sp nov 

Shrub or small tree 3-8 m high, the branchlets stout, compressed, glabrous, 
the mtemodes short, stipules ovate, about 2 cm long, long-aoummate, ^thm, 
brown, glabrous, deciduous, leaves opposite, the petioles slender, 2-7 cm 
long, glabrous, the blades elhptio, broadly elliptic, or elhptic-ovate, 13-19 
cm long, 5-9 cm wide, acutish to short-acummate at base, short-acuminate 
at apex, membranaceous, green above, glabrous or when young very sparsely 
ahoi^piloae, the venation mostly plane, paler beneath, appressed-pilose when 
young, glabrate m age, the costo and lateral nerves very slender, promment, 
the lateral nerves 8 or 9 on each side, arcuate, extending nearly to the margm, 
the mtermediate veins mconspicuous, the margin plane, peduncles 3 cm 
long or shorter, glabrous, the cymes bifurcate, about ^flowered, the branches 
short, flowers srasile, the bractlets minute, calyx and hypanthium together 
2-2 5 mm long, the h^antbum glabrous or nearly so, calyx shallow^ den¬ 
tate, puberulent or gudirous, corolla pmk, densely tomentose outside, the 
tobe 15-20 mm long, 2 5 mm thick m the throat, the lobes suborbioular, 4 
mm long 
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in the U. S. National Herbarium, no. 1,306,283, collected in wet forest 
at Viento Fresco, on the slopes of Pods Volcano, Province of Alajuda, Costa 
Bica, altitude a1x)ut 1,800 meters. February 13, 1926, by Paul C. Standley 
and Rub4n Torres Rojas (no. 47807). The foUowing addition^ specimens 
have been seen: 

Costa Rica: Valley of Rio Pods, alt. 2,100 m., PitHer 2390. Las Nubes, 
Pzov. San Josd, alt. 1,800 m., StandUy 38766,38777. 

Closely related to 0. crupifiora Vahl, which also occurs in Costa Rica but 
is distinguished by its pilose stipules and densely tomentose hypanthium 

Guettarda Deaxnii Standi., sp. nov. 

Tree 3.5-4.5 m. high, the branches blackish, lenticellate, the branchlets 
stout, densely short-pilose, the intemodes short; stipules ovate-oblong, 2.5- 
4 mm. long, obtuse or acutish, appressed-pilose outside, soon deciduous; leaves 
opposite, the petioles stout, 6^ mm long, densely ^rt-pilose; leaf blades 
mostly oval, sometimes oblong-oval or obovate-oval, 4-8.5 cm. long, 2.5- 
4.5 ora. wide, rounded at base, broadly rounded at apex, chartaceous, green 
above, densely short-pilose or pilose-scaborulous, the venation prominulous 
but more or less imbedded, beneath paler, densely velutinous-pilosulous, t^ 
costa and lateral nerves prominent, the lateral nerves 8-10 on each side, 
subarcuate, ascending at an angle of 50 degrees or more, the intermediate 
veins prominulous, laxly reticulate, the margm recurved; cymes subcapitate, 
3 to 5-flowered, the peduncles very stout, 3-10 mm. long, densely short-pilose, 
the flowers ses^ej bractlets subulate, 3-4 mm. long, persistent; fruit globose, 
about 8 mm. in diameter, 3 or 4-celIed, minutely tomentulose. 

Typo in the U. S. National Herbarium, no. 796136, collected on mountain 
ridgranear Gualin, Guatemala, altitude 185 meters, June 15, 1909, by C. C. 
Deam (no. 6271). 

A relative of G. macrosperma Donn. Smith, which has chiefly acute leavesi 
with closely appressed pubescence. 

Psychotria hondensis Standi., sp. nov. 

Shrub 3 m. high, the young branches stout, greenish (older ones ochraccous), 
obtusely quadrangular, densely puberulent or pubescent with short spreading 
hairs, the intemodes mostly 1.5-3 cm. long; stipules persistent, erect, stiff, 
stort-connate, broadly triangular, narrowed to the obtuse apex, densely pu¬ 
berulent; leaves opposite, the petioles stout, 1,3-3.5 mm. long, puberulent; 
leaf blades broadly elliptic to elliptic-oblong, 17.5-29 cm. long, 6-15 cm. 
wide, narrowed to the acute to acuminate apex, often abruptly acuminate, 
acute or acuminate at base and often abruptly decurrent, membranaceous, 
deep green above, glabrous, the venation not elevated, beneath slightlv paler, 
densely vclutinous-pubescent with short spreading hours, the costa and lateral 
nerves slender, prominent, the lateral nerves 9-11 on each side, ascending, usu¬ 
al^ at a wide anjgle, slightly arcuate, anastomosing close to the margin; 
inflorescence terminal, oymose-paniculatc, erect, the peduncle stout, 4^5 
cm. long; panicles open, rather few-flowered, 5-11 cm. broad, usually broader 
than long, the prim^ branches few, opposite or verticillate, stout, mvaricate, 
pube^nt with ^ort spreading hairs; flowers sessile or nearly so; hypanthium 
sem^obose, 2 mm. long, densely pubescent with minute spreaamg hairs; 
calyx 2.6 mm. long, subtruncate, distantly and obscurely repimd-dentate, the 
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teeth 6, corolla m bud 11 mm long, deneely puberulent-tcmieiitoBe witit 
fulvous pubescence, the buds obtuse, fnut subidobose, green, about 18 mm 
m diameter, glabrate, pyrenes 1 cm long, nearly smooth dorsaUy, plaaeon 
the inner surface, seeds semiglobose, 7 mm long, browU, deeplyandnarrowly 
suloate from base to apex on the inner surface 

Tyjpe in the U S National Herbarium, no 764151, coUeoted m forests of 
the Rfo Hondo, Atlantic slope of Costa &ca, ^titude 100 meters, August, 
1901, by H Pittier (no 16161) The following are additional collections. 

Costa Rica La Colombians Farm, Provmoo of Lim6n, alt 70 m, Stand- 
ley 36883, 36775 

This species is oharactensed by its large, broad, copiously pubescent leaves, 
and large fruit 


Pqrchotrk Heydei Standi, sp nov 

Young branches stout, subterete, densely villous with short spreading 
brownish multicellular hairs, the mtemodes short, stipules persistent, umted 
to form a truncate mterpetiolar sheath 3-4 mm long, this densely short-vil- 
lous, leaves opposite, the petioles stout, 1 5-4 cm Tong, viUous-tomentose, 
leaf blades eUiptio-oblong, broadest at the middle, 11 5-% cm long, 6 5-10 5 
cm wide, acuminate, often rather abruptly so, at base obtuse to rounded, 
sometimes very shortly decurrent, thick-membrmiaceous, green above, viUous- 
hirsute with slender yellowish hairs, beneath scarcely ps&r, densely villous- 
birsute, the costa stout, prominent, the lateral nerves slender, prominent, 
about 15 on each side, arcuate-ascendmg, anastomosing very close to the mar- 
gm, the mterraediate nerves usually evident, coarsely reticmato, inflorescence 
terminal, cymoae-pamoulate, the peduncle stout, erect, 5 5-12 5 cm long, 
panicles much branched, lax, many-flowered, 6-6 cm long, 8-17 cm wide, 
the pnmaiy branches opposite or verticillate, divaricate or reflexed, stout, 
densely yiUous-hirsute bracts persistent, tnangular-subUlate, 7 mm long or 
shorter, short-villous, flowers mostb^ sessile, but sometimes on pedicels as 
much as 8 mm long hypuithium 2 mm long, densely villous, calyx 1 5-2 
mm long, 5-lobate, the lobes triangular, aoutuh, corolla funnelform, 13-14 
mm long, densely short-villous, the tube gradually widened upward, 3 mm 
broad m the throat, the 5 lobes ovate, obtuse, 3 mm long, anthers oblong- 
hnear, neaiiy sessile, mcluded, 3 mm long 

Type in the U S National Hhrbanum, no 039642, collected at Chiul, 
Department of Quioh4, Guatemala, idtitude 2,600 meters, April, 1892, by 
Heyde and Lux (no 3173) 

The dense pubescence and large pamoles distmguish this pUmt mnong the 
Central Amencan 'qpecios of PsychUrta 

Pqrchotria dispersa Standi, sp nov 

Densely branched, erect shrub, 1-2 m hi|^, the branches slender, terete, 
neen, the young branches usually densely pilose with short spreading whituh 
hairs, sometimes merely puberulent or rawrate, the mtenuxfes short or elon- 

S to, stipules green, persistent, connate Into a sheath 2 5-3 mm long, pubeni- 
it, the sheath bicuspidate on each side, the cusps 3-6 mm long, Imear,.rigid, 
erect, leaves opposite, the petioles stender, 5-13 mm long, mmutely puberu* 
lei^, leaf blades oblong-eOiptic to rarely lanoe-obkmg, 5-10 5 cm long, 2-4 
cm. wide, abruptly acummate or long-acuminate, or ouspidato^Mnimjnate, 
with acutish, often falcate acumen, narrowed to the acute, often deounent 
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b«M, owmbnumoeous, deep gneea above, pubenileat or piloea along the ele¬ 
vated ooeta, daeidiere {^brous, braeath paler, pabeeoent on the nerves with 
mmute spi^Mlmg haus, the oosta slender, pronunent, the lateral nerves very 
dender, 12-17 on eadi ade, arouate-asoending, laxly anastomosing close to 
the margin, the mtermediste nen^ evident, coarsely reticulate, infloiea* 
cenee terminal but m age often B^ipeanng laterm because of the elongation of 
the branch, usually recurved, cymose-pamculate, the peduncles slender, 15- 
2 5 cm long, pilose with spreading wnitidi haus, the panicles 2-4 cm. long, 
2-85 cm broad, racemosely branched, the branches 1 cm long ordiorter, 
chiefly oppoate, divaricate, green, hirtellou& few-flowered, bracts Imear, 
green, 2-5 mm long, thoae at the base of the flowers oblong, shorter, flowers 
sessile or nearly so, hypanthium subgloboae, 0 8 mm long, mmutety pubes¬ 
cent, calyx 0 7 mm long, shallop 4 or 5-deatate, the teeth triangular, 
acutish, corollafumtiSlform, 8-3 6 mm long, puberulent the 5 lobes triangular- 
ovate, obtuse, 1 mm long, spreading, anthers mcluded, fnut sul^bbos« 3 
mm long, bisuloate, bright blue, puberulent or glabrate, pyrenes 2, obtusely 
5-cOBtate dorsaUy, the inner face flat, with a narrow noove from base to apex. 

Type m the U 8 National Herbarium, no 1,254,170, collected m wet 
forest at Los Ayotes, near Tilardn, Provmoe of Ouanacaste, Costa Ruia, 
alhtude 600 meters, Jtmuaiv 21, 1926, by Paul C Stuidlev and Juvenal 
Valeno (no 45548) The following additional collections have been examined 

Costa Rica Ayotes, StaneUey <fc Valeno 45610 La Tejona, Prov 
Ouanacaste, alt 600 m, Standley A Valeno 45819, 45938 Ttl^n, Prov 
Ouanacaste, ait 600 m, SUmSey A Valeno 44304 Boca de Zhorqufn, 
Taiamanca, alt SO m, tanduM 8591 La Cobmbiana Farm, Prov Li^n, 
alt 70 m, Standby 36640, 36865, 36963, 36748, 36661 Near Quipiles, 
Prov Limdn, alt 300-600 m, Standley 37266 Pejivalle, Prov Caiiago, 
alt 900 m, Standley A Val^ 46869, 46971 Thmalba, Cook A Doyle 
371 £3 Silencio, Prov Ouanacaste, Valeno 146 El Arenal, Prov Guan»- 
oaste, alt 486 m , Standley A Valeno 46223 Pendta, Slovene 360 Que- 
brada Serena, Prov Ouanacaste, Standley A Valeno 4dlM, 46223 Ebmburg 
Fmca, Prov LunSm Standley A Valeno 48749 Rfo Cobrado near Tur- 
rudba, alt 670 m , Tondue 8288 Shuorra, Taiamanoa, alt 100 m, Tondue 
9320 Valley of Rfo Tuis, alt 600 m, Tondue 8136 Forests of Las Vuel- 
tas, Tuoumque, ait 650-700 m, Tondue 12888 Forests of Tuis, alt 660 
m, Tonditf 114^ 

Panama Chaiuuuiob Valley, Dunlap 228, 382 Farm 6, between the 
Changmnob and Sixaola nvers, Roudee A Stork 1023 Lower Ohanguinola 
River, Stori 98 

OuATBMALA Chamd, Alta Venqiai, alt 450 m, Johnaon 402 

Peyehotna dteperaa is a very common shrub of the bwland foresteof Costa 
Rica, occurring on both oontmental sbpes It is rather handsome and 
eon^ouous because of the snail pamcles of bright blue fruit P dteperaa 
IB closely rebted to P Ptttten Standi, with which it has been confused hereto¬ 
fore In the btter, a Panamanian plant, the pubescence of the lower aurf ace 
of the leaves consists of boger, obsely appressed hairs 

Piycliotria bella Standi, sp nov 

Young branches obtusely quadrangular, green, stout, densely pilose wRh 
sbiubr, whitish, qireadmg or ascending h^, the mtemodes 13-3 cm bng, 
stipules 1-1 6 cm long, oval, soon deciduous, green, conspicuously nervedi, 
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densely pubescent, shallowly bilobate at apex, the lobes obtuse; leaves oppo> 
site, the petioles slender, 2-3 cm. long, pilose with short [^reading white hiurs; 
inflorescence terminal, probably pen^nt, ojmiose-paoioulate, the peduncle 
riender, 13 cm. long, thinly villous-pilose, the panicle i^ut 6 cm. long and 8 cm. 
broad, the primary branches 2.5 cm. long or less, each bearing about 6 flowers; 
bracts pink, ovate or elliptic-ovate, 12-18 mm. long, acute, hirtellous on both 
surfaces; p^cels 4r8 mm. long, pilose with short slender spreading hairs; 
hypanthium obovoid, 2 mm. long, densely pilose; calyx campanulate, pink, 
10-13 mm. long, deeply 5-lobate, the lobra oval-ovate, acute or obtuse, evi¬ 
dently nerved, 6-6 mm. wide, thinly pubescent; corolla furmclform, white, 
thinly hirtellous, the tube 18 mm. long, 2 mm. thick, the throat 4 mm. wide, 
the 5 lobes triangular-oblong, attenuate to the apex, about 8 nun. long, 
spreading or recurved; anthers partly exsorted. 

Type m the U. S. National Herbarium, no. 677646, collected in wet forest 
between Alto de las Palmaa and top of Cerro de la Horquet^ Chiriqul, 
Panama, altitude 2,100 to 2,266 meters, March 18, 1011, by H. nttier (no. 
3260). 

When growing this must be an unusually showy plant because of the large, 
brightly colored bracts and calyces, which differentiate it from idl other Cen¬ 
tral American species of Paychotna. 


BOTANY .—Notes on some marine algae from Brasil and Barbados.'^ 
Mabshall a. Howe. (Communicate by William R. Maxon.) 
New York Botanical Garden. 

In the summer of 1915, Dr. J. N. Rose of the United States National 
Herbarium, accompanied by Mr. P. G. Russell, visited the eastern 
coast of South America for the primary purpose of making collections 
of Cactaceae for use in connection with preparing the manuscript of 
the four-volume monograph on the Cactaceae by Doctors Britton and 
Rose. Incidentally, Dr. Rose and Mr. Russell, in the period from May 
24 to August 18, 1915, collected on the coast of Brazil 67 numbers of 
marine algae, including the subsequent subdivisions of the original 
field numbers; and 14 numbers were picked up on the shores of Bar¬ 
bados on September 30, 1915. Hie study of this material shows it to 
be of sufficient interest to justify a brief report in regard to it. 

Several lists of Brazilian al^ have been published. The first, 
by de Martius,* in 1833, includes about 70 marine species, besides a 
few from fresh water. The longest list is that of de Martens* 1870, 
who, after reviewing critically the works of his predecessors and throw- 

* Contributiona from Tho New York Botenioal Garden, No. 2ftS. Beoeived January 

28 , ises. 

* MAnnvB, C. F. P. nn. Flora bratUionoio, 1-60. 1888. 

'MABTUie, Q. sa. Contpeelut algarvm BratiUat haetmvt doUetarvm. Kjab. 
Vid. Medd. 1870: 297-814. 1870. 
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ing out 18 Bnudlian records as improbable, enumerates 166 marine 
qrecies and 11 fresh-water species from Brazil. Two important and 
critical papers by Mdbius,« in 1889 and 1890, added about 56 species 
to previously published lists. There are other papers of some im¬ 
portance, but those named are the principal, especially in regard to 
the marine forms. 

The present collections of marine algae on the coast of Brazil in¬ 
clude only 40 species, but two of them, representatives of the Rhodo- 
phyceous genera Porphyra and CoUoniella, appear to be new to science, 
and nine others, Enteromorpha prolifera, Codiitm inUrlextum, Sargaa- 
tum polyceraiium, 8. Filipendtda, Padina Sanctae-Crucia, DUophna 
guineenaia (?), Oelidium puaiUuin, Wurdetnannia aetacea, and Jania 
eapiUacea have apparently not before been reported for Brazil, 
although it is reasonably certain that some of them, like Codium 
intertexium, have lurked under other names. 

The collection of marine algae made in Barbados by Dr. Rose and 
Mr. Russell includes only twelve species, gathered near the steamer 
landing on September 30,1915, but it is remarkable for the large proDor- 
tion of additions to the list of 215 species of marine algae of Barbados 
published by Miss Vickers* in 1905. After making allowance for two 
oases in which only a matter of nomenclature is involved, there appears 
to be seven additions to the Vickers list, viz., Ulva rigida, Boodlea 
aiamenaia, Chaetomorpha brachygona, Neurocarpua Hauckianua, Laur 
rencia papiUoaa, Jania capiUac^, and FoalieUa he Jdliaii. The most 
notable of these is Neurocarpua Hauckiamia, now reported for the first 
time as occurring outedde of the coast of Brazil. The same species 
however, was brought from Brazil by the same collectors on loose 
sheets in the same package (at least when they reached The New York 
Botanical Garden) and the possibility of a confuinon of labels or speci¬ 
mens at some stage of the handling is to be kept in mind. Neverthe¬ 
less, there is nothing unreasonable or improbable in such an extension 
of the known range of Neurocarpua Hauckianua. Similar extensions 
have been made for other species first described from Brazil. For 
example, Acictdaria Schenckii (M6b.) Solms, originally described from 
Gabo Frio, Province of Rio de Janeiro, in 1889, has since been found 

^MObiuz, M. Btarhaitung der vm S. Schmek tn Branlxm guamnUUtfx Algan. 
HtdwicU S8: 30»^. pi. 10, 11. 1888. 

-. Algaa Imuilitnttt a el. Dr. Gkuiou eoUeeUu. NotariiU 5: 108lt-1090. 

pi. 1880. 

• VunoBU, A. LitU dee oIpuM moHnu <U la Barhode. Ann. Soi. Nat. Bot. DC. 1: 
45-«e. 1805. 
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to occur on several of the Whet Indian islands, including Barbados* 
and ranging as far north as Bermuda It is an mteresting parallel 
that Neurocarpus Hauckianus (Mdb) Kuntse, originally desonbed 
from Brazil by the same author in the same paper, now appears to 
have its known limits extended m a similar direction 

BRAZIL 

CHLOROPHYCEAE 
Family Ulvacbab 

Ulva Lactuca L 

Island of PaquetA, Rio de Janeiro Bay (20280), vicimty of Bahia (21301 g) 

UlVA RIOIDA Ag 

Viomity of Bahia (19000 a) Nictheroy, Rio de Janeiro (20316 a) 
Entbsouobfha froufera (O F MDU ) J Ag 
Yiomity of Bidiia, 19672 Island of Coco, Rio de Janeiro Bay (20260 a), 
Nictheroy, Rio de Janeiro (20315) 

Family Valoniacbab 
Anadtokene stellata (Wulf ) Ag 
Yicimty of Bahia (10609 b), a reduced form 

Family Cladoproracbae 
Chaetomorpha media (Ag) Ktlts 
^^imty of Bahia (19610) 

Family Brtopsidacbae 
Bbtopsis Habvbtana J Ag 
A^imty of Bahia (19606 a) 

Family Cauuerpaceab 
Caulbbpa PAsnoiATA Mont 
Nictheroy, Rio de Janeuo (20318 a) 

Family Codiaobab 
Halimeda Opuntia (L ) Lamour 
Vicuuty of Bahia (19679 and 10682) 

COOIUM DECOBTICATUM (Woodw ) M A HOWB 
Codtum elongatwn Ag 

Island ot Coco, Rio ob Janeiro Bay (20288), Island of Juparayba (20280) 
CoDiTTM iNTEBTEXTUK Collins & Hervey 
Vicuuty of Bajua (21301 k) 

Dr O C Schimdt m his Suable paper “BeitrSge sur Kenntnis der Qat- 
tung Codium Stackh”^ considers Codtum irUertextum to be a synonsmi of C 
adhaerma (Cabr) Ag and holds C dtfforme KUts distmot from Codtum 
adhaerms, of which many wnters have made C dtfforme a synonym He 
states that there are three mam distmotions, namely the firm-membranous 
thallus, nnaller utricles, and smaller gametangiaof C adhaereru, as contrasted 
with t^ loose qwngy thalhis and larger utricles and gametangia of C d^f- 

* Beported and Sgured under the name Aeelabularta caratbtea KUts by MIm Yiekers 
(Ann Sci Nat Bot IX1 K 1906, Phyo Barb I pi 49 1008) 
TBibhotheeaBotaniea,heft01 1023 
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fomu. Theae oompantive diiiinctions may hold good for European aped* 
mena, but it seema difficult to apply them to American repreaentatiTea of the 
group, the oharaotera of which are commonly intermediate. It aeema to ua 
neoeaaary either to maintain Codiwn intertextum aa a apeoiea, poorly defined 
though it may be, or to eonaider both C. difforme and V. iniertextum aa 
a 3 monyma of Codium adhcureru. In the preaent apecimen from the vicinity 
of Ba^, the utriolea are moatly 60-152^ in maximum diameter; according 
to Schmidt those of C. difforme are 100-275^, while thoae of C. adhaerena 
hardly exceed 76 ii. 

PHAEOPHYCEAE 
Family Ekcosuacbab 
C oupoMBNiA BiKuosA (Roth) Deib. & Sol. 
laland of Juparayba, Rio « Janeiro Bay (20278 b). 

Family Focacbab 
Saboasbum FOLYCEBATnnc Mont. 

Sargaaaum bahiente Ktktz. 

Yicmity of Bahia (19612, 19680 and 21301 a). 

Saboabsuh ontosnu Ag. 

laland of Coco, Rio de Janeiro Bay (20271)^; laland of Jumirayba, Rio 
de Janeiro Bay (20278 a); laland of Paquetd, de Janeiro Bay (20S95); 
lUia Grande, Distrito Federal, Rio de Janeiro (20395 a). 

Sajujabbok Fiuupbndula Ag. 

On beach, Copaoabana, Rio de Janeiro (20888). A small, presumably 
long-natant fragment, overgrown with Bryoaoa. 

Family Dicttotacbab 
ZoNABIA TABIBOATA (lAtllOUr.) Ag. 

Vicinity of Bahia (21301 h). 

Padina VicKEBBiAE Hoyt. 

Paditui vcaiegata Hau^. Not P. variegata Gaill. 

Padina Howeana B 0 rg. 

Island of Coco, Rio de Janeiro Bay (20270); Irhmd of Juparayba, Rio 
de Janeiro Bay (^10282 a); Ilha Grande, Diatnto Federal, Rio de Janeiro 
(20397 o). 

Padina Sanctab-Cbucis B 0 rg. 

Vicinity of Bahia (19681 b.) 

Nbubocabpub Hauckianub (Mob.) Kuntie 
Dictyopteria Hauckiana Mdb. 

'N^ciiuty of Bahia (19611 b, 19613, and 21301 c); Ilha Grande, Distrito 
Federal, Rio de Janeiro (20397 b). 

Nbobocabfub plaoioobajocdb (Mont.) Kuntae 
HaUaeria plagiogramma Mont. 

Rha Grande, Distrito Federal, Rio de Janeiro (20397 a). 

DiCTTOTA BABTATBBSn LatnouT. 

Niotheroy, Rio de Janeiro (20316 b). 

Diottota dbntata Lamour. 

Vicinity of Bahia (21301 j), in small quantity, with other algae. 

DiLOFETTB OUINBBNBIB (KOtl.) J. Ag. (?) 

Vkinivy of Bahia (19606 b)—a fragment only, determination not eertam. 
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RHODOPHYCEAE 
Family Banoiacsab 
Porphyra Roaeana sp. nov. 

Detiaetyoespitose, tawny-violet or olivaceous; thallus veiy shortly stipitate, 
usua^ with several successive convolute-spread^ or comuoopioid laminae 
or divisions from common base, the main divisions suborbicuhu’ or broadly 
ovate to oblong or linear-oblong, mostly 1-3 cm. long, strongly orispate. 



Pig. 1—Porphyra Rotearui M. A. Howe. Photograph of type ipeeimens (Roto Jt 
Rustell 20684), natural sue. 


monostromatic except at the extreme base, 20-30^ thick, rigid on drying and 
scaiuely adhering to paper, the margins commonly lobulate or aubdentate, 
lobules often auricular, cucullate, comute, or somewhat trumpet-shaped; 
cells mostly 13-26ft in maximum oiameter m surface view, their jprotoplasto 
irregularly angular or sometimes fusiform, separated by aikces of 6-10 m, the 
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basal protoplasts flagellate-pyriform; cells in sections sul^uadrate, the super* 
fidal walls firm, 5-^10 b thick; monoicous; anthoridial sori narrowly marginal. 
32 antiieroBoids in each antheiidium; sporocarpe forming subma^pnal 
soli, 8 oarpospores in each sporoc^. 

On Balanua sp. etc., in the vicinity of Cabo Frio, Province of Rio de Janeiro, 
Brazil, J. N. Rose & P. Q. RuateU (20684), August 8,1015. 

Parphyra Roseona is probably allied to the Japanese P. tvborbieulata 
Kjcllm. and J*. crispaia Egellm., but differs amply from both of them in its 
thallus, a character that is especially remaricable in view of its thinness. 
It is apparently also a smaller and thinner plant than either of these, with a 
more cucuUate-oonvolute base, and more pronouncedly oucullate lobes. In 
general habit the plant bears some resemblance to Kiellman's figure 4* (plate 1) 
of Porphyra crispata, thou^ only one-fourth or one-half the size of Kjell- 
man’s figure, llie cells in surface view resemble thrae of P. mborbicukUa, 
as shows in EjeUman’s figure 5 (plate 2) and in oroa^seotion they are of about 
the same form as those of the same species as shown in Ejellman’s figure 4 
(plate 5), but lamellations are not obvious, though sometimes faintly visible 
in a surface view of the uncut cells. 

Family Chabtakgiackab 
Galaxaxjra haboinata (Ell. & Soland.) Lamour. 

Ilha Grande, Distrito Federal, Rio de Janeiro (20396). 

Galaxaura oBTtrsATA (Ell. & Soland.) Lamour. 

Galaxaura moniliformie Kjellm. 

Vicinity of Bahia (21301 n); a small reduced form, of “Cameratae” struc¬ 
ture, with Newrocarpus Hauckumw, etc. The type of Cfalaxaura mondi- 
formu Kjellm. was from Bahia; it is tetrasporic and shows the "Cameratae” 
structure. Kjellman’s var. Irrachycarthra of Chlaxaura fragilis KUts. [■■ Q. 
(Mongata (Ell. & Soland.) Lamour] was also from Bahia, but its cortex is 
quite different from that of our present plant. 

Family Gbudiaceab 
GELD imi CORNEX7M (Huds.) LamouT. 

Nictheroy, Rio de Janeiro (20317 b). 

Gsudium ptTsnxuif (Staokh.) Le Jolis. 

Island of Coco, Rio de Juteiro Bay (20269 c), with Hypnea apineUa, etc. 

Family Rhooofhtujdacsab 
WUBDSHANNIA 8ETACEA Harv. 

Island of Juparayba, Bio de Janeiro Bay (20281 a), with Hyjmea aptneUa, 
etc. Apparently w first record of this species from South America; tsrpe 
from Key West, Florida. 

Family Sphaebococcacbae 
Htpnba hubcifobmis (Wulf.) Lamour. 

Vicinity of Bahia Q9671); lalmid of Juparayba, Rio de Janeiro Bfqr 
(20278o); Ilha Grande, JCfistrito Fe<kral, Rio de Janeiro (20395 b). 

• KrauaUM, F. B. Japaiuka arttr of tiayt4t Porphjrra. Bihang till Srenska Vet.- 
Akad. Handl. 1897. 
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Htpnxa BPoaciXA (i^.) K<\ts. 

Iriand of Cooo, de Janeiro Bay (20289 b); laland of Jupaxayba, Bio 
de Janeiro Bay (20281 b), with Wurdemannia aetacea, etc.; vicinity of Bahia 
(21301 m). 

Family DEUBasBRiACBjuii 
Cottoniella iiangiiinea sp. nov. 

Pomegranate-purple, carmine, or Indian lake,* very soft, gelatinous, or 
muoouB, gregarious or densely o^itose on other algae, 2-3 cm. long, jiseudo- 
dichotomous, more or less decumbent and rhiziniferous near base; main axes 
strongly corticated, suboylindric or slightly oomplanate, 0.16-0.28 nun, in 
diameter, destitute of rhizoids above the decumbent base, cells of the cortex 



Fig. 2.— CoUoniMa tanguinea M. A. Howe. Photograph of type speoimens (Bom 
J b Bu—M 2027B}, natural size. 

polymorphous; corticated branches giving rise above to secund, subterete, 
uncorticated polysif^nioid branchlets 25-60p broad, tapering to a monosi- 
phonouB apex, th^ jiegments mostly }-2 times as long as broad, the 
peri^tral siphons four at first, soon becoming five, or four persisting, the 
corticated branches bearing also occasional monosiphonous branchlets; eross- 
section of polydphonioid branchlets suborbioular or oominejHed, rarely 
twice as broad as high; costa wanting or obscure; imoortioated pol]^ 
nphonioid branchlets bearing secund monosiphonous filaments 0.8-0.6 mm. 
long, conasting of 12-20 cells, mostly 1-3 times as long as broad and bearing 
also occasional polysii^nioid branchlets, each of these commonly aooompaniea 
by a collateral monosiphonous filament; reproductive ori^ns unknown. 

On Sargaanm, laland of Juparayba, Rio de Janeiro Bay, Brasil, July 17, 
1916, J. N. Boae A P. G. Ruoaett (20279, ttpb, and 20282 b). 

* Colon Moording to Ridowat, Color Standardo and Color NomoneUUwro. 
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Cvtbmulki taitffmnea u related to C areuata Bffrg known to ua only 
from the author’s deaonption and f^urea, from St Thomas of the Amenoaa 
Virgm Islands, but it is apparently a smaller plant C!^^ cm long m 8 om 
k)!^, with more strongly eortusat^ mam axes, with apices of the terminal 
branches soaroely arcuate and with much less obvious dorsiventrahty, m the 
older parts, oross sections common]^ show five pencental siphons instead of 
the four of C areuata The latter seems to be known only from a small 
amount of material preserved m fluid, so tiiat no desonpton of color is 
available 

CottomeUa fiJamerUoaa (M A Howe) B^rg (originally descnbed as Sar- 
conunta filonuMoaa from the upper Florida Keys and smoe reported from 
western Cuba) differs decidedly in having much more flattened oostate-alate 
branohlets and a pair of short alar siphons, end to end, on either margm, 
correspondmg to each bundle of four penoentral siphons This spemes was 
placed m the genus Saramuma with some misgivingB, which were expressed 
at the time of its pubhoation It seems more m harmony with the modern 
idea of geneno lumtations among the Rhodophyoeae to accept B0rg88en’8 
recently proposed genus CottonieUa, which now seems to include three differ¬ 
ent specific forms 

Wl^t the Guadeloupe Polynphonta mueoaa Crouan“ may be we do not 
know except that its color is “rose carmine trte vif ” and that it grows a “para¬ 
site sur Cladophora, ThdUusta, reoueUis k la plage ” 

Fatnily RuonoMEiiACBAS 
Diqkkxa sncPLKx (Wulf) Ag 
Vicimty of Bahia (21301 1 ) 

Bbtothaunion TRiQUvmiTM (S Q Gmel) M A Howe 
Yioimty of Bahia, (21301 d) 

Bbtothahnion SnATOBTHn (Turn ) KQts 
Viouuty of Bahia (19611 o, and 19681 a) 

Amanbia icui/nrxDA Lamour 
Vicimty of Bahia (19611 a and 21301 b) 

VlDAUA OBTU8ILOBA (Ag ) J Ag 

Vicmity of Bahia (213011) m small quantity, with Newocarpua Hauchir 
onus, etc 

Family Cebaioacbab 
Centbocbbab CLAvuLATuic (Ag) Mont 
Island of Coco, Rio de Janeiro Bay (20269 d), Nictheroy, Rio de Janeiro 
(20318 b) 

Family Cobalunacbab 
COBAIXINA soBtTLATA Ell Jb Soland 
Vicmity of Bahia (21301 e) 
jAiaA CAFiLLACBA Harv 

l^cmity of Bahia (19609 d), with Amphtroa brasdtana, etc and (19681 o) 
Axpeoboa bbasiuana Decaisne 

Nictheroy, Rio de Janeiro (20317 a), vicinity of Bahia (19609 o and 213010 
>* Tha Marin* Alga* qfth* Danuk Wett IndtM t 383-388 / SSS, 836 1010, 477-470 
1920 

u Mass and SoBaAioi, Xuat 282 1870-77 
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BARBADOS 
September 30,1915 

CHLOROPHYCEAE 
Family TTi:iVACiiA.B 

Ulva BiaiDA Ag (21100 a) 

Family Valoniaceas 
Boodle A siAifENSis Remb (21186 a) 

Family Cladophoraceab 
Chaetomobfha beachyoona Harv (21160 o ) 

Family Codiacbab 

Haumeda Opdntia (L ) Lomour (21187 a) 

PHAEOPHYCEAE 
Family Fvcacbae 

Sahgassum poLycERATiuM Mont (21186 b and 21188) 

Fucua foltosis8tmu8 Lamour (nomen nudum aut semtnudum) 

Family Dictyotaceap 
Dictyota Bartaybe8iana Lamour (21186 c) 

Dictyota ciliolata KUta (21190 b) 

Dictyota eihata J Ag Not D cdiata Lamour 
NEtmocAEPUS Havckiahus (M6b ) Kuntxe On Hahmeda Opuntta (21187 b 
and 21189 a) 

Dictyoptena Hauckiana Mdb 

Apparently the first record for the West Indies Type from Olinda, near 
Pernambuco, Brazil 

RHODOPHYCEAE 
Family Rhodomelaceae 
Laurencia PAPILL 08 A (Fotsk ) Grev (21186 e) 

Acantkophora unscoiDES (I,) Bory (21186 d) 

Family Corallinaceae 
Jania capillacba Harv (21187 c) 

Fosuella Le Jousii (Ro^ ) M A Howe On Thalaaata (21189 b) 
Mddbeaia Le JoUnt Rosan 

ENTOMOLOGY — Two new cave-beetles related to Anophthalmus 
pusio Ham ‘ H S Barber, Bureau of Entomology 

The bhnd carabids of our eastern limestone caves havmg received 
so httle attention smce the mteresting discussion of the possible sources 
of cave bfe by (]raTman, 1892, this notice of a new form collected near 
Gumberland Gap, Tennessee, in 1924, by Mr George P Engelhardt, 
together with that of the only known specimen from the Luray Cavern, 
was outlined, but pubhcation was delayed until the type A puaio 
Horn could be compared The Luray specimen, recorded as A 
1 Received January 20, 1928 
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tenuts by Hubbard, 1884, and diacussed under that name by Carman, 
has stood under the name A pimo m the Hubbard and Schwarz col¬ 
lection and m Hubbard’s unpublished notes for a long tune That 
tenuts was a lapsus for pusio m Hubbard’s published note is evident 
from his allusion to Erhart’s Cave, the type locality of the latter In 
Carman’s discussion, reference is also inade to “pusto from Virgima 
and eastern Kentucky,” and comparison is made of his new species, 
A homt, with A pusio Horn from the Carter Cave 
The four forms now under consideration are (1) A pusio Horn, 
1868, known from the umque type collected by Cope m Erhardt’s 
Cave, Montgomery Co, Virgmia, (2) the umque specimen found m 
Luray Cavern, about 140 miles northeast of the type locahty of A 
pusw, by Hubbard and Schwarz, and here named A hubbardt, (3) 
two specimens found m English Cave on the Powell River m Tennessee, 
about 200 miles southwest of the type locahty of A pusio, and (4) 
A homi Carman, 1892, from crevices in the rocks and m cellars of 
Lexmgton, Kentucky It is probable that the Carter Cave form will 
be found specifically distinct from A pusio, but the writer has seen no 
specimens from this lot 

Unfortunately all structures of the type of A pusio were not critically 
exammed, but it seems to agree with the other three species in differ¬ 
ing from other American Anophthalmus in their small size (less than 4 
mm), depressed form, transverse pronotum, and apical elytral stna- 
tion, and in having only six setae at base of mentum They will 
doubtless constitute a genus distinct from the other species for which 
Jeannel, 1920,* proposed two new generic names— Neaphaenops for 
A teUkampfi and PseudanophUtolrnus for A menetnesi and its alhes 
The four species here considered may be distinguished in the follow- 
mg table 

1 Apical rocurvod stna shorter, occupying apical seventh or eighth of elytral 
length antennae shorter, joints 5 to 10, inclusive, measuring less than 
1 4 mm 3 

Apical recurved contmuation of first (sutural) stria produced forward to 
apical fourth of elytral length where it joins the third stna by an abrupt 
transverse smuosity, the third, or subamoal disosl seta arising from a 
pomt at about anterior third of area thus mclosed, and formmg apex 
of mterval between second and third striae, which there mute and con¬ 
tinue m a feeble stna, curved mward apically Antennal joints 1 and 2 
Bubequal in length and about a fourth shorter than jomts 3 and 4, which 
are also equal, jomts 6 to 10 longer, together moasunng 1 &-1 7 mm 
Length 4r4 2 mm, width 14r-l 6 mm English Cave, Powell River, 
Tennessee A. engelhardti, n sp 

' JZAiiinBL, Dull Soo Entom Franoa IMO IM 1020 
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2 Antennal joints 1, 2^ 8 and 4 sabequal, apex of the reeunred apical stoa 

bent internally to join the tiurd stria opposite anterior edge of subapi- 
oal setigeroiiB puncture 8 

Antennal joints 1 and 3 subequal in length, joint 2 about a fourth shorter 
than 3, apical etna broadly curved, but terminating in a broad, rounded 
shallow fossa not connects with third etna and a httle in advance of 
subapical setigeroua puncture Length 3 3 mm, width 13 mm. Luray 
Cave, Vliginia A. hubbsrdi, n sp 

3 Form more depressed first four antennal jomta almost equal, jomts 5 to 10 

mcluBive, measuring about 14 mm Eniart’s Cave, Montgomery Co, 
'l^ig^nia A. pusio £h>m 

Form mote convex, antennal jomt 2 slightly shorter cmd 8 shf^tly lon|^ 
than 1, jomts 6 to 10, molusive, measuring 11-1 25 mm , basal constnc- 
tion of head contmuous and distinct across occiput Len^37-40mm., 
width 1 3 witn Lexington, Kentucky A. homi Carman 

The type of A jnuto Horn, 1868,* preserved in the Academy of Natural 
Scienoes, Philadelphia, has the pronotum more deeply impressed near pos* 
tenor angles, cauamg the margins to be more strong reflexed No other 
specimen has been seen and those mentioned by Carman, 1802, from the Carter 
Cave of eastern E^tucky will probably prove to be a distmct species 

A harm Carman, 1892,* is represented by a senes of six specimens m the 
U S National Museum collection, received from its author and labeled 
“Lexington, Ey 10 9 92“ In the ongmal desonption he records the pronotal 
measurements as 0 72 mm. long, 0 8 mm wide before middle, and 0 66 mm 
wide at base 

In A hubbarch ("•tenuM Hubbard, 1884,* lapsus for pu«to, Caiman, 1892, 
part) the pronotum is 0 65 mm long, 0 81 mm wide at apical fourth, and 
0 60 mm wide at base, the sides being feebly smuate and almost evenly di¬ 
vergent from base to near apical fourth, thence strongly arcuate The elytra 
are leas convex, more densely pubescent with the stnae marked on disc only 
hy the feeble convexity of the mtervals, althouid> l^hey are more deeply im¬ 
pressed basally The tarsi are relatively shorter and stouter The holotype 
(U S National Museum Cat No ^1823) was collected more than forty years 
ago, an old note by Mr H G Hubbard stating the “smcde specimen of A 
pusio was found November 27, 1884, m Luray Cave, Page County, Virguua, 
among debris under a stairwi^ and withm twenty feet of an electric light ’’ 
This species is more similar to A pusio than to any other igiecies known to me 
InA enpeZAordli the pronotum IS 082 mm longby095mm wide at apical 
third, and 0 75 mm wide at base The elytra are more convex and less densely 
pubescent, with the stnae more defimtely marked on disc The more elon¬ 
gate antennae, more slender and elongate tarn aii4 larger sue support the 
characters already given The type and paratype (U S Nationid Museum 
Cat. No 40824) were coUeoted m Enf^iah Cave, Powell River, Tennessee, 
sue miles south of Cumberlmd Qap, July 27, 1924, by Mr George P Engel- 
hardt» after whom it is a pleasure to name the species 

* Hoair, Trana Amer Entom Soo Si 135 1806 

* Qaaiuif, Soienoe 80 840-241 1808 

* HcaSABO, Proo Lntom Soo WashioKtoD 1 10 1884 
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ZOOtOQY.—^Ungella sects n (fen, n ep, a nemtc par<utte of the 
Burmeae Ohgochaete {emthworm), Eutj^hoeua rorus ^ N A Cobb, 
U S Department of Agriculture 

Ungella, n gen 

Amphigomo nemas with protrusile, donallv arouate, hooked onohia (Fig 1) 
and qieoial cervical gland, oesophagus degenerat^pbgastroid, adults 
with posterior lateral pockets or “suckers,” ’m and 'I, mates with two eoual 
spieula and a gubemaculum, and an elongate pro- and post-anally nblxid 
bursa Pmasitio in earthworms Proposed as type speciee is 

Ungella secta n sp 

The transparent coloriess cuticle is traversed by transverse stnae, about 
one micron apart, hard to resolve even with high powers, at least in alcoholic 
specimens In certain stages of the nema the stnae are 
much more obvious and double in size Though mter- 
rupted, the stnae arc not altered, on the lateral fields, 
where there are only famt single wings—^non-existent or 
famt on the neck and antenor portion of the body, but 
somewhat readily seen along the middle of the body The 
very dightly oblique longitudmal stnae, due to the at¬ 
tachment of the musculature, are more readily visible than 
the transverse stnae (Fig 3, sfr longt) Between the 
longitudinal stnae are famt rows of dots, reminiscent of 
the cuticular markings of Diplagaater 

And here it may be said that, though valveless, the 
oeeojdiagus also is reminisoent of Dtplogcuter, mid that 
of 1 ^ the free-hving genera, Dtploffoster is that to which 
UngeUa seems most closely related It is readily conceiv- 
aUe that the submedian duplex onohium (F^ 1), could 
have been evolved from an armature such ascbaractenzes 
one of the types of diplogastnc pharynx 

Oncihmm Theduplexonchiumof Un^Sahasitsamalga- 
mated roots movably imbedded m the head end of the nema 
backward for a distance equal to two-thuds the width of 
the head or more,it is assumed therefore that this represents 
the depth of the otherwise unarmed pharynx The onchium, 
which can be exserted for the greater part of its length, is a strong refractive 
organ, coloriess except distally, where it is yeUowish it is a conspicuous feature 
of the head, especially when protruded The two eqiud claws of the onohium 
are joined ngidly m such a way as to make it impossible for them to be juxta¬ 
posed, and them mtemal structure makes plam that they rqiresent the two 
ventridly submedian sectors of the oesophagus. Thus tiie onohium and its 

* Investigation made in part at laboratories of the Bureau of Fiahsriss at Woods Holst 
iaassaohusstts Beeeived January 28, 1928 
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and end view* of 
the same head 
M br the intussua 
eeption membrane 
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outnumbering mniea 


“hilt” have the genetal fonn of the ulti¬ 
mate two-clawed segment of a beetle's 
tarsus (See Fig 1) Ratherweakly 
developed retractor muscles are at¬ 
tached to the amalgamated onchial 
apophsrses It seems not unlikely that 
t^ caudal “suckers” may also aid—as 
a base of resistance—m the use of the 
onchium, the object of which must bo 
to claw it must wound by clawing, 
hence the specific name aecta When 
the onchium is withdrawn and at rest, 
08 in the female of Figure 2, the outer 
or distal parts of the two claws rest in 
special lateral depreseions on the out¬ 
side of the front of the head (see concau 
hig 1) and to that extent are not 
withdrawn mto the head 

Oeaophagedt glande Ihe median 
dorsad pore m the front of the head, 
pordatfiB the exit of a large well de¬ 
veloped tpecud cervtcal gland, gl av 
The excretory pore of the renette, p 
ex 18 farther back and ventral There 
18 on almost imperceptible short alter¬ 
ation m the oesophageal lining be¬ 
tween the fore and after parts of the 
oesophagus,—ptobc^ly the vestige of 
a median bulb The mdistmctly cla- 
vate, posterior, non-valvate, oesopha¬ 
geal swelling contains a single, bright, 
refractive, three-mioron nucleus near 
the base in the dorsal sector, proving 
the presence of on oesophageal gland 
Radial oesophageal muscles ^are only 
famtly to he seen 

Intestine A cross-section of the 
intestme cuts through only about two 
relatively large cells The refractive 
limngof the mtestme often is distmctly 
to be seen In the front portion of the 
body the wall of the mtestme is hardly 


as thick as that of the body, ^ce the 
lumen of the mtestme often is more 
than twice as wide as the thickness of the mtestinal wall 
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EtmdU The renette dact, dU ex, m dutmotly refraotive and nearly two 
miotone aeroos, it paaaee inmid at n^t angles to the ventral surface and 
then toms backward on the left side and becomes narrower and apparently 
bifutoate 

Caudal “Suckers ” Hie tissue composing the mouths of the two lateral 
caudal "sudeers” is comparatively structureless looking and oxteroally par¬ 
takes of the general character of the cuticle These two large lateral open¬ 
ings, found on the tail of adults of both sexes, when viewed dorso-ventrally 
are seen to lead mward and forward mto two 


well developed pockets or "suckers,” so massive 
that this portion of the tail, m the median aspect 
appears about 60 per cent wider than the portion of 
tto tail immediately behmd (Fig 3, org suet) 
The cavity of each organ is lined with thick striated 
tissue wh^ most obvious elements are arranged 
at right an|^ to its inner surface, which presents 
a very defimte mtemal sectional contour, due to 
the lefraotiveneas of this tissue, so that the whole 
organ is a relatively conspicuous affair A strand 
(contractile?) leading forward from each “sucker” 
into the corresponding lateral chord is at first 
rather ^wide, then narrows (fext org suet, Fig 3) 
The “suckers” seem to make their appearance on 
both sexes at the last moult (Fig 4) 

Oonads The elevated transverse vulva ap¬ 
parently 18 not very wide Near the flexure the 
gonad presents a spermathoca, spmth, containing 
numerous spherical sperms of Such a sue that 
about a dosen would be required to span the 
body diameter These possess refraotive, family 
lobed nuclei, indicating the presence of a small 
number of chromosomes—probably about five 
Contamed in the uterus of adult females, as a 
rule, 18 a sinfde thin-shelled, smooth egg, ov, 
about one and one-half times as long as the body 
18 wide and about one-third as wide as long No 



Fig 3 —Ventral view of 
the poet-anal region of I/n- 
gella seela, showing in the 
lower part of the figure the 
two lateral pockets or suck- 


era, eav org suet 


segmented egg has been seen m the uterus The blmd end of the ovary 


bee between the caudal “suckers” or somewhat farther forward hrom 


the blin d end of the ovary forward the o5oytes very soon become smaller, 
as if by division, and not far from the anus are arranged several abreast, 
and so contmue, mcreasmg meanwhile m sue, for a good fraction of the dis¬ 
tance to the vulva, thence, owing to mcreased sue, they are arranged single 
file, each ovum oylmdroid and somewhat longer than wide 
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ThtmdU TbereUtivelyULige9i(&«rna(»i{t4m,pib,isan|^ratherahiKow, 
neuly atnught, and extends inward nearly at right angles to the rratral iui> 
face, so that its proximal end is considerably dorsad of the body axis It 
appears quite as massive as the two equal spicula, and has the form of a rela¬ 
tively very broad, shallow, somewhat boat-hke trough, deepest amidships, 
its deptii being idiout one-thud its length. The brng 
narrow buraa, br$, presents seven whtpUuMrkt rib» (1-7, 
Fig 2) extending mto each of the oolorless, thm, 
looking, ventrally sutaiediaa, bursal expansions of the 
cuticle 

Smoe the suckers are common to both sexes, they can 
hardly be considered secondary sexual organs figure 4, 
denv^ from one of the few immature specunens thus far 
seen, seems to mdicato that these mterestmg organs come 
mto existence at the last moult, for, just previous to the last 
moult, they ^pear immature or “embryonic “ It seems 
hardly possible that these organs can be homologous wiUi 
the phasimds, nor does it seem possible to link them with 
such ventral suckors as occur for instance on male Heteraduds In short, 
further observation is needed fully to determine theu function 

Habtiai Boify cavity and muscles of the earthworm, EiUyphoeua ranu, 
fide Mr G E Oates, to whom the discovery of the nema is due Locality, 
Prome, Bumm, India 

JhagnoM Flexiblo-tulod ungellas, dimensioned as shown m the formulae 
and lOustrations, with two practically submedian, amalgamated onchia 
(ungellae), havuu the form of the final joint of a beetle's tarsus, cemoal 
gland just behmd the oardia, its outlet dorsad on the hp remon, pockets or 
suckers not far m front of the middle of the tail, external ampmds more or less 
eiroular and opposite the base of the pharynx, oviparous, males with three 
pro- and four post-anal slender nbs to the bursa, as shown m Figure 2, pos¬ 
terior part of the tail oyhndroid, fine yet blunt,—m the male distinct^ set 
off 


Fig 4—Ventna 
view of theaueken 
of UnffMa teela 
joit before the laet 
moult 


Only a more careful study of the nemas thus far described as parar 
sitic in earthworms can detenmne the nature and hmits of most of the 
genera and species that have been proposed for their reception 
For hterature consulted see the list of Pierantom (Boll Soc Nat 
Napoh, 1916, p 150-3) and Bayhs & Daubney (Synopsis, 1926) 
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GEOLOGY —A sptrtd graph of geologic hme > David White, U S 
Geological Survey 

While the astronomer teaches the immensity of space, it falls to 
the geologist to cultivate the conception of geologic tune It is a 
task he owes to society, for some understandmg of geologic time as 
well as of cosmic distance is an essential part of the backgroimd of any 
well-balanced philosophy of life In conveying the idea of geologic 
time mere figures too often lose value with the student as well as the 
layman Greater success is reached when the mental image envisages 
a picture m which numbers are cobrdinated with some graphic scale 
Block diagrams may reflect contrasts in magmtude, but they fail in 
the attempt to represent geologic length of tune Straight-lme hon- 
sontal diagrams m normal orientation and clock dial graphs, while 
passably effective, plunge the layman mto the long dark pre-Cambnan. 
shrouded m greatest ignorance and uncertamty, with the probable 
result that his first impression of geologic knowledge, as well as tune, is 
unfavorable Only as the end of the hne or the later hours of the dial 
are approached, the differentiative mformation becomes more and more 
exact as well as more complete The dial has its good psychological 
pomts, but the eye travels along the endless circle to pass from the 
Recent agam mto the misty Asoic The trouble with the geologic 
tune graph lies mainly m its beginning and m the pre-Cambnan 
epochs 

The object of this note is to present an appropriate, stimulating, 
and more adequate form of graph for use m developmg the mental 
picture ci the lapse of geologic tune and superposed geologic history 
It is offered to illustrate a method, rather than defimte conclusions 

* Haeaivad Februaor 1^ 19S8 

aoi 
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Borrowing the idea from some recent photographs of spiral nebulae— 
the mothers of multiple solar systems—I have partly unwound a 
closely coiled spiral to form the basis of the picture Vision of the 
origin and earliest history of the earth is hidden m obscure and un¬ 
certain remoteness Ihe spiral is so complexly intricate that not even 
the number of turns, and, so, the length of the time line can be dis¬ 
cerned Gradually the line becomes clearer, and presently one meets 
more or less dehnitely known, though perhaps distantly isolated and 
unrelated facts As the coils roll wider out into clearer view the 
information increases m amount 
and diversity, and the historical 
record unfolds m ever growing dis 
tmctness, detail and definiteness of 
relations Fmally, the mmd runs 
into the impressive facts that Recent 
time IS incredibly brief and that 
the drama of the evolution of earth 
and life is still going on 
In 1 igure 1 the numbers in hun¬ 
dreds (of millions of years) on the 
spiral accord approximately with 
and are adjusted to the results 
reached by Arthur Holmes and \ 
C Lawson (Am Joum Sci, April 
1927), through (1) the recalculation 
of the formula for determining the 
ages of the uramum-beanng rocks 
by means of viewing the proportions 
of uranium and uramuin lead with 
reference to the rate of decomposi 
tion of the radioactive minerals, and (2) the revisory computation of 
the ages of a considerable number of uramferous rocks In some of 
these calculations attention was given to thorium lead as well as 
radium lead Not all the Holmes-Lawson determinations, most of 
which relate to Paleozoic and pre-Cambnan rocks, m many cases 
very mdefimtely correlated, were used The others, and still others 
to come, may be mtercalated by the geologist who may be interested 
m the measurement of geologic time The pre-Cambrian tune classi 
fication 18 that given by the cited authors This is the skeleton of 
the graph 



Fig 1 —Graph illuatrating geologic 
tune an 1 the evolution of earth a history 
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In laying off the accepted divisions of geologic tune one million years 
was adopted for the Pleistocene, 60 millions for the Tertiary, and so 
on, in more or less agreement with the calculations by Barrell, Schu- 
chert, and others as to relative length The demarcation of the 
periods and epochs is subject to revision to suit the user’s convictions 

This geologic time graph lends itself to the uses of geologists whether 
the object be to show the sequence and duration of the time divisions, 
the sequence of life, the glacial epochs, the periods of volcanism or 
diastrophism, or other features or time relations in earth’s history 

The curve should be redrawn m better balance proportions 

BOT\NY — The grass genus Sclu/achne' Iason R .Swallen, 
Bureau of Plant Industry (Communicated by V S HiTciicorK ) 

'I he generic position of one of our native grasses, at present known 
as Mehca purpurascens, has been somewhat uncertain It was first 
described from North \merican by Miihaux as Avena stnaia and 
later by Torrey as 'Irisetum purpurascens krom Siberia it was de¬ 
scribed by Ledebour as Awna (ollosa and from Sachilin Ishnd by 
Hackel ns the type of a new genus, tichnachnc, which he compared with 
bestura and Bromus Hitdicock transferred it to Mehra and Harwell 
to his new genus Bromehm 

Vn examination of MeUca purpurascens leads to the conclusion that 
the species is generically distinct I he texture of the glumes suggests 
Mehca but the bearded callus, the strongly nerved lemma bifid at the 
apex the divergent awn, and the brown smooth shining caryopsis 
are (haracters not possessed by any siiecies of MeUca of the section 
Broimlica to which the species is more closely allied than to Festura or 
Bromus lurthermore the innovations are extravagmal, while those 
of the section Bromehca are intravaginul and the culms are often bul¬ 
bous at the base 

Tlie species under consideration shows affinities with Bromus but 
the styles are exactly terminal and the caryopsis is entirely free from 
the palea while in Bromus the styles arise below the apex and the 
caryopsis is adheient to the palea It also resembles species of Fesiuca 
but its bifid lemma and bearded callus exclude it from that genus It 
differs from Mehca smithii (Porter) Vasey, which has been grouped 
with it, m the bearded callus, the more deeply bifid lemma and the 
smooth caryopsis 


Reretvcd February 4 192S 
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In view of these differences it seems best to segregate the species 
as the type of a distinct genus, taking up the name Sckizachne Hack 

The geographic distribution of Sckizachne, which is monotypic, is 
similar to that of a number of species mentioned by Asa Gray,* bemg 
found m northern North American and eastern Asia This distribu¬ 
tion was recognized as early as 1842 by Turczamnow* who referred his 
collections, later described as Avena calloea, to Avena stnata Michx 
Hultdn,* m his Flora of Kamtchatka, also states that Asiatic specimens 
agree completely with the American ones 

ScHizACHNE Hack 

Spkelets several flowered articulate above the glumes and between the 
florets, the rachilla glabrous glumes unequal, 3 and 5-nervcd respectively, 
lemma lanceolate, strongly 7-norved, long-pilosc on the callus, awned from 
just below the teeth of the prominently bifid apex palca with softly pubes¬ 
cent, thickened submargmal keels, the hairs longer toward the summit, 
ovary glabrous, the styles exactly terminal caryopsis dark reddish brown, 
very smooth and shming Type species S! purpuremeem 

Schizachne purpurascens CTorr ) 

Aiena stnata Michx FI Bor Amer 1 73 1803 Not Avena stnata 

liam Collected by Michaux ‘a sinu Iludsonis ad I acus Mistassins ” lypo 
in Musdum d’Histoire Naturclle at Pans A fragment m the U S National 
Herbanum has been examined 

Tnsetum purpurascens Torr FI North A Mid U S 1 127 1823 A 

cited specimen m the Torrey Herbanum, at the New York Botanical (jardon, 
has been examined It is labeled m Torrey s handwriting, “Insetum pur¬ 
purascens Tor fl near Montreal ’ 

Alena callosa Turc/ in I/edcb Fl Ross 4 416 1853 'Catal Baic 

nr 1295” is cited Judging from the description and a specimen from ‘ VaUis 
U scha-gon, Sibena,” Kamerov 163, there is no doubt that this is identical 
with Schtzcichne purpurascens 

Avena stnata forma albicans Femald, Rhodora 7 244 1905 “Quebec, 

abundant on mossy tableland, altitude 900-1500 meters Mt Albert, Aug 9, 
1905 ” [Collins d Femald 26] The characters arc not sufficient to distin¬ 
guish it from the species 

Mdica stnata (Michx ) Hitchc Rhodora 8 211 1906 Based on Avena 

stnata Michx 

Meltca purpurascens (Torr) Hitchc Contr U S Nat Herb 12 166 
1908 Based on Tnsetum purpurascens Torr 

Schtzachne faunei Hack Repert Sp Nov Fcdde 7 323 1909 “Insula 

Sachalm, m silvis prope Korsakof, Faune 803 ” A portion of the type from 
the Hackel Herbanum has been examined 

• Proo Amor Aaaoc 21 1-31 1872 

' Bull Soc Nat Moscou 16 16 1842 

* Flora of Kamtchatka and the Adjacent Islands 1 118 1927 
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Avma torreyt Nash in Bntt & Brown, lUustr FI ed 2 1 219 1913 

Based en Tnskum purpuraacena Torr Not ^ &ena purpuraacena DC 
Bromeltca atnaia (Michx) Farwell, Rhodora 21 77 1919 Based on 

Avena ainala Michx 

Description 

Perennial herb, culms erect from a loose decumbent base, the innovations 
extravaginal, panicle simple, about 10 cm long, the branches one or two 
together, more or less drooping, bearing one or two spikclcts 


Distribution 

Dry, moist, or rocky woods and open 
places, in North America from labrador 
to Alaska, south in the Umted States to 
Pennsylvania, Indiana, and in the moun¬ 
tains to South Dakota and New Mexico, 
also in Asia from Kaintchatka and Sachahn 
Island, west to Lake Baical 

i he following specimens are in the IT S 
N ational Herbarium 

NFWFouNDLANn OuaiTy, Femald «t 
Wtegatid 4608 Frenchman’s Cove, Mac- 
kentie A Onacom 10077 
Quebfc Island of Anticosti, Mane-Vtc- 
torm, Brunei, liolland-Oermatn & Lome 
Mane 20546, 20547 Mount Albert, Ma- 
coun 40 Mane-Vidonn, Brunei, Holland 
Germain A Rousseau 17787 St Anne River, 
AUm in 1881 Mane-Vtclonn, Brunei, Rol- 
land-Oermatn A Rousseau 17762 Mount au 
Clair, Femald A bmith 25, 464 Gasp^, 
Mane-Vidonn, Brunei, RoUand-Gertnatn A 
Rousseau 17768 Rivifiro Cap Chat, Fer- 
nald, Gnacom, Mackenzie, Pease A Smith 
25463 Longueuil, ManeA tdonn 3006 
St Jerome, yfct<inn3007 Lao Tremblant, 
Churchill in 1922 ViUe-Mane, Mane~\ tc- 
tortn8040 

Ontario Vicimty of Ottawa, RoUarul 
6089 Galt, IIem<a in 1898 and 1901 
Jones Falls, Fowler in 1895 Tilsonburg, 
Macoun 26077 North Shore of Lake Su¬ 
perior, Wood20,Macoun m 1869 
Manitoba Carberry, Macoun A Hemot 



Fig 1 —Schiachne purpuras- 
eena Spikelet floret summit of 
lemma, palea and caryopeis X 5 


Saskatchewan “Portage La Frame,” Macoun 122 Pnnee Albert, 
Macoun 13025 

Alberta Red Deer River, Bnnkman 2199 Calgaiy, Macoun 18631 
Edmonton, Hitchcock 11390 Athabasca Landing, Hitchcock 11411 Jasper 
Park, Afacoun 98208 McMunay, Roup 143 147 
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British Columbia Field, Hitchcock 11538 Lucerne, Macoun 98203 
Hamilton, Henryk 
Alaska Ktnai, Ptper 4715 

MAiNi Aroostook County, SI John A Nichols 2148 tort Kent, Kmght 
9, 2550 Somerset County, S< John A Nichols 2HQ, 2147 Fann- 

ington, KtmuUon in 19U Orono, Fernald m 1893 Haney 1299 Mount 
Katahdin, FerwoWm 1900 Mt ( hfton ’ Bnggs2\ 

New Hamp^iiire fehelburm, Deane in 1915 Jefferson, Booth in 1871 
Mount Waahinstton, Eggleston m 1898 Hitchcock 16042 Oreenman 1282 
White Mountains, Faxon in 1878 1 raneunia, Booth in 1855 

Vermont lyndon, Congdon Cabot, Knowlton in 1915 Burlington, 
Flynn m 1901 and 1902 Charlotte, 1 ggleston in 1892 Hosford 487 Pnngle 
in 1877 and 1878 Rutland, Kirk 981 1 ownshend, Wheeler in 1912 

CoNNFiTKUT Salisbury,/l/sActt in 1901 Wealherby i629 
New York North Llba, Peck 10 Canton, Phelps 154 Ijcbanon 
Spnngs, Harr son in 1890 Arkville Chase 7444, 7151 lamesville, Chase 
7490J McLean, Dudley m 1881 and 1884 Ithaca, Metcalf 1617 Pearce in 
1884 Chemuga County, Lmc}/1055 
Pfnnsvlvania l/iyalsock,SulhvanCounty, '^mith 1864 
Indiana Logansport, Deam 18375 

Mkiiioan ( hippcwa C/Ounty,/Jodffc in 1914 Maekinai County, Dodge 
in 1912 and 1915 Schoolcraft County, Dodge in 191 > Douglas Ijake, 
Ehlers 403 Port Huron, Dodge 25, and in 1904 leasing Wheeler in 1887 
CrandRapids, Mulltkenm 1896 

Wisconsin Hurley, Itandom m 1896 (jrecn Bay, ^clnutle m 187S 
Bellevue, SchueMc m 1882 Winnebago County, Kellerman 
Minnesota Gullljakc, Anderson in 1891 Minnehaha Falls, Ifmas 
North Dakota Devils 1 akc Ijuntll in 1902 and 1913 
South Dakota ( uatcr, Hitchcock 111 11 Rydberg 1132 Nahant, Hay 
toard 2412 I Imon, Hai/ivard 1848 

Montana Columbia >alls Bd/mms 823 in 189-4 Belt ( retk Scribner 
371 Barker rj; 3163 Diwer Belt Pass IFiWnimx 823 m 1889 
WioMiNo Sundance Cnffiths iVi 89(), Williams 2G37 little Miasoun 
Buttes, (rnffHhs ’iT't i bar Creek, Williams dOri^tlks H 86 Yellowstoni 
National I’aik, Tweedy 012 

Colorado Pikes Peak, Hitchcock 1718, 1748 1 a Plata Mountains 

Baker, Earle A Tracy 976 Upper La Plata, Tracy 4304 ‘ Crystal Park 

Clements 173 in 1901 

New Mexico Pecos River National Forest, ^tandley 4185 Cowles, 
H itchcock 22965 

Sa( HALiv Island Koreakof Faunc 801 
Japan Hokkaido, V uskun Kudo in 1907 

SiBFKiA Kamtchatka Peninsula, Kamaroi in 1909 Vallis Uschagon, 
Kamcro 163 


BOT VN \ —Rome errors and mistakes in taxonomic botany * H 
Pittier, C aracas, \ enezuela 

Botanists, like all other mortals, are subject to errors and mistakes 
Few of those, for instance, who have had to describe a large number of 


* Received Murch 1 IffZS 
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plants have been exempt from them Many times, they are the result 
either of a previous description obscurely wntten or of a different 
valuation of specific characters In other instances, species have been 
too hastily founded on decidedly scant materials In all cases, the 
result IS the inconvenience caused by a useless encumbrance of 
synonyms 

Other mistakes are more serious and perhaps less easy to condone. 
I will cite only one case, besides those which are to be rectified in this 
article In a splendid work entitled Florae Columbiae terrarumque 
adj(Uienlium specimina selecla, Karsten described his Siphomopsis 
monoica, founded on the African Cola acuminata R 13r > Ihis tree, 
brought to Venezuela by negro slaves, is quite naturalized in some 
places and found in situations that preclude the suspicion of its being 
an introduced species, so that Karsten’s error can be easily understood 

In two cases my own mistakes were undoubtedly much worse In 
1913,1 collected at Cdrdenas, Siquire Valley, in the State Miranda, 
Venezuela, specimens of a tree which 1 determined as a new species 
of Monopteryx, a genus created by bpnice and mcludmg tw o distinct 
types growing m the Upper Rio Negro While studying and describing 
that supposedly new species, I could not but be struck by certain 
apparent discrepancies in Spruce’s definition of the genus My ob¬ 
servations were recorded in a short paper m 1915 ’ Comparing the 
newly descnbed Monopteryx Jahnn with the original species, I con¬ 
cluded that Spruce’s species were based on immature flowers and that 
the fruits could not be drupehke, as originally supposed Accordingly 
I offered an emended generic diagnosis As an extenuating circum¬ 
stance it may be explained that the genus Monopteryx was not repre¬ 
sented at the time m the U S National Herbarium, and that my 
specimens looked \ ery much indeed like the full size drawing m plate 
122 , vol 15, 1, of the Flora brasUienns Relying on the charai ters of 
the supposed new species, I made another mistake in proposing to 
transfer the genus in question from the Sophorae to the Pterocarpinae 

A few years ago. Dr H Harms, of the Berlin Botanical Museum, 
suggested that my no b005, type of Monopteryx JaJimi, might in 
reality be none other than Ftsetcalyx Fendlert Benth , a Venezuelan 
monotypic genus of the Geoffreatnae, which assumption was at once 
confirmed by my finding m the Venezuelan National Herbanum 
specimens of the same species from the vicimty of Hacienda de Cura, 

•Bull TorreyClub42 62^-627 fig t t 1916 



208 JOTJBNAL or THE WASHINGTON ACADBMT Or SCIENCES VOL 18, NO 8 

near San Joaquin m the State of Carabobo {Ptther no 7738), and from 
Hacienda Cdrdenas, where the ongmal specimens of M Jahmi were 
collected (Pittier no 7072), rightly labelled by myself this time, as 
Fissicalyx Fendlen Benth Consequently, Monopteryx Jahmi Pittier 
IS to be relegated to the synonymy of the above Venezuelan monotype 

The second of my botanical sins which I wish to atone for is that 
of the hasty pubhcation of Adenocalymna anomahim Pittier,* the spe¬ 
cific name of which referred to the bipmnate leaves Here, the blunder 
IS perhaps still less pardonable, because before publishing new specie 
of the vast family Bignomaceae, I should have known that among the 
Sub family Bignonieae, there are two Venezuelan genera, and only 
two, Memora and PUonotovia, with pluripmnate leaves In the first 
one the stems and branchlets are terete and the tendrils simple, in the 
second they are tetragonous with sharp detachable angles, formed by 
black sclerom strings Subsequent to the description of A denocalymna 
anotnnlnm both genera ha\ c been mixeil together under the same cov er, 
but my pseudo-now species, which I have not at hand was presum¬ 
ably Memora caracasana K Schum, while among the spec les with 
sharp cornered stems and branchlets we have Pleonotoma vanabile 
Miers 

A third mistake of mme consisted m the publication in my “Arboles 
y arbuatoa nuevos de Venezuela” (p 58,1925), of a supposed new species 
under the name of Coursetia caracasana 1 irst, this small tree is not 
a Coursetia, and secondly, it had already been described, practically 
from the same locality, under the name of Robinia fcrrugvnea II B K * 
I was led to this too hasty publication by the fact that two different 
species, the above one and Coursetia arborea (jiisebach, which com¬ 
monly grow together and resemble each other at first glance when 
leafless, were often mixed together in herbaria In 1923, Dr Harms 
of the Berlin Botanical Museum, an acknowledged authority on 
legummous plants, already cited above, published his Humholdtiella 
ferruginea, supposedly to replace Robima ferruginea H B K When 
comparmg the specimens of the tree collected by me with Dr Harms’ 
description, I found wide discrepancies and so jumped to the erroneous 
conclusion that I had on hand a Coursetia, which, however, could not 
be C arborea of Grisebach, hence the new name 

Later, when revismg the Fapillionatae of the Venezuelan Herbarium, 
1 was surprised to find that, among the numbers cited by Dr Harms 

• Contr U S Nat Herb 18 264-265 1917 

« Nov Gen A 8p 6 395 1823 
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as belonging to his HumbolitteUa, one (no 5780) apparently corre¬ 
sponds to Ghncidia septum H B K, another (no 9078) is unmis¬ 
takably Coursetia arborea Griseb , and only one (no 6004) belongs to 
the real Robinta ferruginea H B K , as do also additional collections 
under nos 10310,10375,11956, and a few more It would seem that 
Dr Harms did not draw the generic characters of his Humboldhella 
from a smgle type, but from all the materials cited by him, gi\ mg per¬ 
haps most weight to Coursetia arborea Grisebach Ihis would explain 
m a large measure my own mistake Vfter a careful study of the 
whole matter I ha\ e come to the conclusion that my Coursetia caraca- 
sana is the topotype of liobtnia ferruginea H B K and that the only 
character which would exclude the pUnt in question from Robima is 
the absence of a conspicuous margin on the upper suture of the pod, 
which would certainly not be suflicient to establish a new genus 

'rhe above facts were submitted to Dr Harms, who with the utmost 
good grace accepted them with the exception of the part relating to 
the supposed Ghncidia, and agreed that, for the present, Humboldt & 
Bonpland’s name had bettei be retained 1 must admit, finally, that, 
as far as the general habit and macroscopic charai ters are concerned, 
there is little resemblance between our Robmia ferruginea and Robinia 
pseudo-Acana, the only other species of the genus with which I am 
familiar 

Ihe followmg is a full description of our Rohinia, from specimens 
proceeding from the Tacagua valley, where the original plant was 
collected by Bonplaud m imperfect specimens 

RobiniaFERHUG iNEA H.B K,^ov Gen &Sp 6. 395 1823 

IIumboldtiella ferruginea (H B K) Harms, Report I^ov Sp Fedde 19 

12 1923 

CounetiacaracasanalhihatjAxh y arbust nuev Venez 58 1925 

Arbor parva, ramulis plus rmnusve gnseo-pubescentibus, gemmis novellis, 
pctiolis, petioluhs, pedunculia pedicellisquc femiguico-tomentoBis, folus 
clongatis, unparipinnatis, plcrumque 21-foholatis, petioluhs gracihbus, 
suboppositis vel altemis, laminis elhptico- vel oblongo-lanceolatis, baa 
inacquahbus rotundatis apice acutis subacutisvc, supra glabcmnus pallide 
vindiB, costa unpressa, subtus praecipuo ad costam costuhsque pronimcntibus 
molhter forrugmeo-pubescentibus, stipuhs Imcan-setaceis, subpungontibus, 
ngidis, ad apicem ramulorum persistcntibus, racenus podunculatis, plun- 
flonbus praccocibus vcl folus subcoaotaneis, solitanis, vcl ranus gemmis, 
flonbus longe pcdicellatis, ealyco basi articulato, subulato, extus femigmeo- 
tomcntello, intus supeme et margine albido-villoso, dentibus subaequantibus, 
obtusis, petahs glaocmmis, vcxillo transverse ovato, basi flavi-moculato, 
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aunculato callosoque, apice emargmato, refloxo, alis longiuscule unguiculatis, 
lamina distinctc obovata, basi mtus leviter aunculata, petalis cannalibus 
vcxillo absque brcvionbus, dorso breviter cohaerentibus breve unguiculatis, 
lamina late falcata, apicc subacuta, stamimbus 10, blamentis connatis, vexil- 
lan basi apiceqiie liboro, utnnque capillaeeo-bneanbus, uninembus, alteme 
brevibus longiynbusquo, ovano breviter stipitato, einereo-tomentello, stylo 
basi glabru apiccm versus utnnque viUosulo, legumine subscssib, pedicellate, 
mature ferrugineo-tementese, calyce persistente suffulte et stylo terminate 

Arbor 4- 6 m alta Petiolurn 4 10 cm longum, supra leviter sulcatum, 
(lotiolub 1 5 2 mm longi, laminae 1 3 3 5 cm longae, 0 & 1 1 cm latac 
Stipulni' 3 4 mm longae llacenii 2 5-8 cm longi, pcdicclb 5-9 mm, 
florcs circa 1 5 cm longi, vcxilb unguiculus 2 2 5 mm longus, bimina circa 
1 4 cm longa, 17 1 8 cm lata, alarum unguiculus 4 5 mm longus, lamina 
13 mm longa, 8 9 mm lata, canna 12-13 mm longa (cum unguiculo 3 mm 
longn), 5 6 mm lata Ovanum 0 10 mm longum, stylus 5 mm TiCgumen 
10 12 5 cm longum, circa 1 cm latum, pediccllumO 8 1cm 

\ FNFZCELA Qucbroda de Tacagua (altitude about 720 m ) {BonpUind, 
type of the species), Caracas, January 1813 (MonU 223), llscuque Imjillo 
CMonlz 1411) Puerto Cabello, May 1874 {() KurUse 1742), Cilrdenas, 
Siquire Valley, Miranda, 500 m , March 1913 {BtUier 6004) near 1 1 Const jo, 
Araguu, m bushes, (lowers and young fnuts, January 15, 1921 {PtUier 9159), 
near Ijis Fniicheras, 900 m , valley of Tacagua, D F , flowers May 4, pods 
and loaves, June 15, 1922 {HiUier 10310, 10375, type of Courstha caraciusana 
Pittier) Los Manches, Miranda, m dry bushes, flowers and young loavis, 
November 22,1924 {PiUter 11956) 

TniNiDAO Broadway Wil 0 KunlzelH'ii 

Cited also from (liiiana, Rraztl and Panamd, but there are no data at 
hand to verify the identifications 

In the course of the investigations necessitated to undo the aboi e 
imbroglio, dissections of the flowers of the several species in question 
were iimde When comparmg the details of those of the so-called 
Coursetia arbona Crisebach with the descnptions of pjenus Courneha 
I became ^ ery doubtful .is to whether this species could really lie in¬ 
cluded in it The shrubs of this group are gener.illy more or leas 
tomentose, often glandulous, and soinetiines armed Ihe calyx is 
described as hav mg its five teeth subequal, elongate and acute, with 
the two superior ones hardly connate at the base The o\ary and 
style are hairy ui all species and the pods are more or less constricted 
between the seeds The details concerning the calyx and the ovary 
were confirmed by the dissection of flowers of three species of Mexico 
and Anzona kindly sent by Dr F S Blake The calyx of C arborea, 
on the other hand, is of very different shape, having short teeth, the 
two superior united almost to the tip, the lateral ones smaller and more 
or 1^ acute, and the inferior one again slightly longer and sharply 
pomted, besides, the pubescence is hardly perceptible, while in the 
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true species of Coursetia the same part is often tomentose, uith the 
mdument intermingled with glandular haus, especially conspicuous 
on the margin of the segments The shape of the iietuls is also differ¬ 
ent, the base of the wmgs and carinal petals being distinctly scini- 
auriculate m C arborea, while it is more or less rounded or attenuate 
in the three species of supposed true ( ourseiia I had the oppoitunitj 
to examine But it is m the gynoecium, perhaps, where we hnd the 
most sigmficant difference In the three species of Courselia, it is, 
as we just mentioned, prominently hairy and often glandulous, and 
either sessile or short-stipitate, the style is mostly long-arcuate and 
probably always ends m a capitellate stigma In the Venezuelan 
species the same organ has a striking appearance the o\ ary is long, 
smooth and long stipitate, the style seems to lie distinctly articulated 
on this and, after a short cur\e downward, bends sharply again and 
continues upward, long, straight anil needlc-like, its upper side hairy 
all around, and ends in a cone shaped stigma This character and 
the details of the calyx would it seems, lie sufhcient to exclude the 
species from Courselia But we ha\c cited other important di\er- 
gences and will add that neither are the pods of our tree like those of 
Courselia I propose, therefore, to segregate Courselia arhorta Cirise- 
bach under tlie name CalltslyUm arboreum (Gnseb) Pittier, with 
the following description 

Callistylon Pittier gen nov 
(( ourselta sp , Gnseb ) 

Calyx late cupulatus, basi rotundatiis, dentibus inaequalibus 2 supenonbus 
altc connatis obtusis, lateralibus brcvionbus plus niinusve aoiitis, infi nun 
acuto, lateralibus longion Vcxillum suborbieulatuni qiiain longius latior, 
basi emarginatiuii ct subaunculatum apict iinaixinatuiii, inarginibus reflexis, 
unguiculo longiusculu, lamina basi intus obliquu vel fere rectangulan, alac 
falcato-oblongae, latae semi-aunculatae, plus nimusve conchoideae, apice 
rotundatac, longe unguiculatao canna lata, abs brtviur panter loiige ungui- 
culata, valdc arcuata et lunge rostrata, pctalis pars diiiudia supenora cohaer 
cntibus Stamina 10, inaequalia, vcxiilan basi (t apicc libcro anthens 
oblongis Ovanum crassc stipitatum, l'V22 ovuhtum, stylo basi crasso, 
glabro, gtniculato, sursuin abrupte curvato parte supenora verticali longa, 
filiformi apict m versus adpresse villosa stiginati punctiformi I egumen 
vix stipitatum, lineare, compressum, polyspermiun, continuum, dihiscente, 
valvis convexis, apice stylo [icrsistente proilueto seimna parva nigra, 
lenticulana-Arbor parva, inennis lolia abrupte pinnata, foliolis 12 18, 
petiolulatis, ovahbus, apice emarginatis mueronatisquc, mucronulis fugacibus, 
pnmuin uppositis demum plus minusve alteniis, jietiolo apict mucronato 
Stipulac setaceac, rigidulae, sub-persistcntibus stipellac nullae llaccmt 
temiinalcs vel folia supenor axillares, haec bn viorea, inultiflorae, pcdicellis 
flores acquantibus vel longionbus, Imsi apiceque articulatis Bracteac 
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breves, lanoeolatae, braoteolae parvae et inoonsptouae Flores albi, ima 
magni 

Caixisttlon ARBOBBxnc (Giiseb ) Pittier 

Couraetta arborea Gnseb, FI Brit W Ind 183 1864 

HumbolditeUa ferrugtnea (partim) Harms, Report Nov Sp Fedde 19* 12 
1023 

Arbor parva, ramulis cinereia, tortuoas, novellis rufo-pubescentibuB, folus 
panpiimatis, stipulatis, glabna glabrescentibuBve, petiolo gracili, basin versus 
le-viter incrassato, canahoulato, apioe mucronato, foliohs 6-^jugis, mem- 
branaccis, petiolulatis, petiolulia saepe pilosulis, exstipellatis, lammis ovatis 
obuvatisve, integemmis, basi vix maequalibus rotundatisque, apice mucro- 
nulatis pnmum late obtusis in aetate craarginatis, supra laete vindibus, 
glabemmis, minute reticulatis, subtus palbdionbus, juveniis interdum 
piIosuliB dcmiun glabemmis, costa promincnte, et caetcns prommuliter 
reticulatis, stipulls minutis, sctaceo-spmcscentibus, viUosuus, racotnis 
pedunculatis, 8^15-flonbus, pcdunculo pediccUisque niio-pubescentibus, 
pedicellis gracibbus, elongatis, postea flonbus persistentibus, c^yce cupulato, 
costulato parce pubesconti, vexillo interdum pilosulo, abs bbens, unguiculo 
arcuato, petabs cannabbus baa bbens, parte supenore cohacrentibus, fila- 
mentonim pars bbera tenmssima, ovano glabro vel glabnusculo Leguimne 
elongato pnmum ferrugineo-pubescenti demum glabemmum, margmibus vix 
mcrassatis 

Arbor 2-4 m alta Petiolus 5-10 cm longus, pctiolub tcreti 2-3 mm 
longi, laminae fobolorum 1 5-4 7 om longae, 1-2 cm latae Stipulac circa 
2 mm longae Racemi cum pcdunculo circa 2 cm longo 3-5 cm longi, 
pedicelb 1-2 cm longi Flores circa 2 cm longi Calyx 7 mm longus 
Vexillum 15 cm longum, 19 22 mm latum, unguiculo 5 mm longo, alarum 
laminae 17 mm longae, 8-9 mm latae, ungmculo 4 t mm longo, cannae 
ungmculum circa 3 mm longum, laimna honzontabter 11 mm longa, vertic 
alitcr cum rostro 11 mm longa Ovanum 11 mm longum, stylo parte bon 
zontali 2 5 mm , verticab 8 mm longa Legumcn 10-12 cm longum, 0 9-1 2 
cm latum 

Venezuela Vicinity of El Pabto, m dry hills, 100 m , Aragua, rare, 
flowers September 24,1920, fruits, Dec 1920 {PtUter 9078,9413), Ja Ci^nega, 
near Valera, 550 m , Trujillo, m and bushes, fruits, Nov 24, 1922 {FtUter 
10780) near FI Sombrero, 130 m, Gu4nco, m thorn bushes, flowers and 
fruits (but no leaves and the latter narrower than in the typo and quite 
glabrous), February 19, 1924 (PiWier 11447), near Curucuti, 300 m, D F, 
on rocky slopes, flowers, August 7, 1927 {Ptttter 12423), Humocaro, 1000 m , 
Lara, flowers ^ptember 25, 19^ {John 1197), Puerto La Cruz, D F, 
October 1926 {\ oronoff 335), I>a Ruesga near Barquisimeto, 550 m , flowers. 
May and Juno 1925 (Soer 230, 247) 

PLANT ECOLOGY— Northward range-extensiona of some southern 
orchids in relation to soil reaction ‘ Edgar T Wherry, Bureau 
of Chemistry and Soils 

In this note it is proposed to discuss six southern terrestrial orchids, 
notable extensions of the ranges of some of which have recently been 

' RGoeivcdJAnuary23,1928 
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discovered ClnstM dvmnoata (L.) Anus (often classed as a species of 
Pogonta), Hdbmana coMjncua Nadi, Habenana Integra (Nutt) 
Sprengel, HexaUctne epuxUa (Walt) Barnhart, MdUms ejnccUa 
Swartz (also known as M flondana), and Ponthteva racenma (Walt) 
Mohr These are classed as “southern” because they are widespread 
in Florida apd m the Coastal Flam physiographic province m neigh¬ 
boring States, but in more elevated provmces, as well as at sea-level 
farther north, they become so rare and local as to make publication 
of the finding of new stations worth while No attempt is made to 
assign them to any "life-zone,” because m the southeastern part of the 
Umted States these /ones are about as lacking in significance as are 
those m eastern Canada * 

The llosebud Orchid,* Cleistea divancata, extends northward locally 
beyond its area of abundance, or, as this may be called, its "normal” 
area, as far as New Jersey on the Coastal Flam, whereas on the Pied¬ 
mont red clay soils it seems unable to migrate beyond Georgia In 
central Alabama, where sandy soils derived from Paleozoic formations 
come into contact with the Coastal Flam sands, it agam pushes north¬ 
ward far beyond its normal area In the mountains of North Carohna 
It IS known to grow up to elevations of 1,200 meters (3,900 feet) It 
has not been heretofore recorded farther northwest, but was found in 
September, 1927, by Dr Irancis W Peimell and the writer on a dry 
ridge near Honeybee Post Office, Pulaski County, Kentucky A 
spiecimen is in the Academy of Natural Sciences, Philadelphia 

The orange colored species known from the shape of its flowers as 
the Frog-arrow Orchid, Habenana Integra, shows a similar but more 
restricted range It too has reached New Jersey on the Coastal 
Flam, but apparently it has not been able to extend north on either 
the Piedmont or the Blue Ridge provmce The sands of the Appa¬ 
lachians furnish a route for its migration, however, and it grows at 
least as far up as south-central Tennessee * 

' l<ERNAiiD, RhodoraSS 100 1921 

' Uotanists often derive common names for plants by anglicising the specifio 
name and changing a letter or two in the generic name To the writer names so derived 
seem pedantic and needless, for they are never used by anyone not thoroughly ac 
quainted with the techmoal name itself An effort has here been made to introduce 
common names which either are in actual use, or can be understood, by laymen The 
name chosen for the present species may seem a bit far fetched, but the lip of the flower 
does boar some slight resemblance in color and form to a slender rose bud, and this name 
means much more to the natives of the regions where the plant occurs than would 
‘ Divaricate Cleistia 

* Q ATTiNasR, Flora Tennestee 02 1901 
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The Ixingspur Fnnge-orchid, Habenana consptcua, is another exam* 
pie of the same general behaMor In its case there appears to have 
been no migration beyond the normal area on the (^oastal Flam, but 
it does follow the Appalachians, and a form of it with the lip entire 
was found by Dr Fennell and the writer in i^eptember, 1927, about 5 
kilometers south of Fme Knot, Whitley County, Kentucky, this bniig- 
ing it within the limits of floras of the northeastern part of the United 
States A specimen of this is now m Vcademy of Natural Sciences, 
Fhiladelphia 

All three of these plants grow far enough north and at high enough 
elevations to show that they are reasonably hardy, so the question 
arises as to why they are limited to very restricted areas beyond their 
normal region It is not a matter of moisture, for the first appeai-s to 
thrive equally well in meadows which are imder water half the year 
and on the dryest kind of gravelly mountain slopes, and the other two 
show distinct variation in the wetness of their habitat It is not 
connected with soil temperature, for while it is true that sandy soils 
such as these species occupy are often considered to be “warm ” the 
bogs in which they are usually found are generally recognued to be 
“cool” places Indeed, as pomted out by Femald,* in Newfoundland 
southern species often occupy colder places than do northern ones, 
the explanation bemg that extensive areas of acid soil occur m an 
especially cold part of the island, and the southern species concerned 
are acid-soil plants The one feature which the various soils support¬ 
ing these orchids have in common is a high degree of acidity A simple 
explanation of their isolation is, then, that lieyond their normal areas 
these species are able to withstand the more or less unfavorable en¬ 
vironmental conditions only when particularly well nourished, and 
their physiology chances to be such that they can best obtain the 
nutriment they require in strongly acid soils, which are only locally 
well developed in situations where the plants can grow at all 

Ihc distribution of the Crested Coralroot Orchid, Ilexalectns sjncata, 
has already been discussed * It crosses the Virgmia Coastal Flam 
along marl outcrops, and even extends mto Maryland on an Indian 
shell-heap farther west it reaches fairly high elevations m the 
mountains of Virginia, and enters Indiana, where the climate is by 
no means mild Though occasionally growing m acid upland peat, it 
becomes luxuriant only in relatively rich soils 

•tiiiiVALD Amcr Joiirn llol 6 237 1918 

•WiiKRBT Phis Journal17 35 1927 
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The httle brown-flowered orchid, which is best charactenzed as the 
Two-leaf Adder’s-mouth, Malcuu aptcata, has not heretofore been re¬ 
ported as growing north of Florida That its range was wider by two 
States was shown when it was found by Mr H W Trudell and the 
writer in June, 1922, near Monck’s Corner, Berkeley County, South 
Carolina, growing in marl thrown out m the diggmg of the Santee 
Canal A specimen has been placed in New York Botanical Garden 
In August, 1927, an additional two-State extension of range was mdi- 
cated when it was discovered in southern Gloucester County, Virginia, 
by Miss Tenme S Jones, of Richmond A specimen of the orchid 
found by Miss Jones is in the United States National Herbarium 
Another colony was found a month later near Williamsburg, Virgmia, 
by Mr E A Eames, of Buffalo, New York In both these places 
the plant grows in nch soil where marl outcrops near ravine-bottoms 
The Shadow witch Orchid, Ponthicva racemosa, was apparently 
collected m Virginia by Clayton, for Gronovius' listed a “Sfrapias 
foliis ovatis radicahbxiH, scapo nudo midhfioro Orchis s BifoUum 
aquaticum autunmalis flore herbaceo, caule aphyUo, foliis subrotundis 
plantagmcis, radice palmata C’layton 1 A 138” which clearly de¬ 
scribes this sjjecies It was then lost sight of for more than 160 years, 
until it was rediscovered by the late E J Grimes* in 1920 The 
writer has observed it m several localities m James City, York, and 
Gloucester C ounties, always in rich marly soil, and m this State as 
well as farther south it is more or less closely associated with the two 
preceding species 

I ike the first set of three species, the ones just discussed seem to 
thrue equally well m dry and in moist situations, and here, too, the 
temperature relations are contradu tory It is often held by ecologists 
that calcareous (circumneutral) soils, which are clearly favored by 
these three orchids, are relntiv ely w arm,» and this may be the case in 
some places Finding certain tropical plants on isolated shell-mounds 
(where the soil is circumneutral) in central peninsular Honda, hmall‘“ 
suggested that heat m the spaces between the shells enables these 
plants to withstand cold spells Exactly the reverse conclusion, how¬ 
ever, could be reached elsewhere in Flonda On the circumneutral 
Aspalaga bluffs of the Apalachicola River many northern plants grow 
m isolated colonies far south of their normal areas, and here it would 

’ GiiONovnJB, Flora Vtrjintca, ed 2 137 1782 

' OiUMKs, KhodoraSi 140 1022 

' Saumrurt, Journ LcologyS 208 1921 

*• SiHLL, Journ N Y Bot Card 28 10 1927 
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have to be argued that coolness in spaces between the shell fragments 
enables them to withstand Flondian heat-waves In Yirguua, more¬ 
over, the ravine-bottoms preferred by the three warmth-loving orchids 
are about the coolest situations on the Coastal Plam Their isolated 
distribution northward, however, can be simply mterpreted by the 
same theory of reaction-control apphed m the case of the other set, to 
the effect that they best obtain the nutriment they require m circum- 
neutral soils, and beyond their normal areas can withstand the im- 
favorable environment only m the restncted locahties where such soils 
are promment 

It IS inferred then, that m the cases of these six orchids, and by 
analogy m those of hundreds of other plants which show similar dis- 
tnbution-relations, the chief reason for isolation beyond the normal 
areas is not physical (moisture or temperature) but chemical (reaction 
—acidity or alkalinity) 


ETHN0I30TANY —Remedial ’plants of TepozUan A Mexican folk 
herbal^ Robert Redfield, University of Chicago (Com¬ 
municated by John R b wanton) 

The present writer, who is not a botanist, has done httle more than 
collect the plants listed below and the accompanymg ethnobotamcal 
data * The identification of the plants was made by Mr Paul C 
Standley, of the Umted States National Museum, the Compositae 
were identified by Dr S F Blake of the Department of Agriculture 
To these gentlemen the writer is deeply indebted, and especially to 
Mr Standley for further assistance and advice on pre-Linnean de- 
scnptions of Mexican flora A further obhgation is owed to Mr 
Donald C Peattie, of Rosslyn, Virginia, who placed the plants m 
their proper families and furnished botanical notes 

The extensive ethnobotanies which have been collected among prum- 
tive peoples testify to the high degree of completeness with which 
many such peoples have explored their flora To most primitive 
peoples no other aspect of the natural environment is as well known 
Such knowledge is not, of course scientific It is unreflective and im- 
systematized, growmg empirically, and never entirely dissociated from 
magical art The village populations of Mexico are composed no 

‘ Received February 15 1028 

' This was done in the course of an ethnological study of a Mexican village made 
possible by a fellowship granted in 1026-27 by the Social Science Research Council 
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longer of primitive (tribal) peoples, but of a folk to whom literacy is 
not unknown City ways, much diluted, reach such villages, and city 
cures for rationally comprehended diseases An mterestmg problem 
m such a village hes m the extent to and manner in which the ancient 
folk medicme loses ground at the expense of modem treatment, and 
the effect this has m causmg old magical behav lor to disappear 

No begiimmg is made on such a problem m thus paper, which is no 
more than a catalogue of some herbal remedies m use m Tepoztlan, 
State of Morelos, Mexico 1 his town wa.s a pueblo of the Tlahuicas, 
a Nahuatl-speakmg tribe closely alhed to the Aztecs Its name 
occurs in the Mendoza’ and Magliabecchi’ codices, and first appears 
m post-columbian history m the account of Bernal Diaz del Castillo ‘ 
Although less than fifty miles from Mexico City, Tepoztlan is still 
populated by people almost entirely Indiui m blood Both Nahuatl 
and Spanish are spoken 

It happens that hrancisco Hernandez, physician to Philip II and 
traveler in Mexico in the sixteenth century, a man of lioth medical 
and botanical interests, \isited Tepoztlan At least it is true that 
a good many plant-s in his list* are described ns growing at or near 
Tepoztlan, Yautepee or ( ucrnavaca— a cluster of ^ illages in northern 
Morelos The writer hoped to be able to compare the uses which 
Hernandez ga\ e for plants collected three centuries ago m this region 
with present uses in Tepoztlan, but it proved impossible to identify 
more than a few on Hernandez’s list with plants on the list gi\ en below 
Some ancient remedial uses probably sur\ive, as do certainly some 
ceremonial uses (as, for example, decoration of altars with Plumena, 
still called cacaloxockitl, and ceremomal use of Tagetes, called cem- 
poalxochitl) 

Ihe folklore of present-day Mexico is a close compound of Indian 
and early Spanish elements Most of the plants m the following list 
are indigenous to Mexico, but a few ha\e been mtroduced from Europe 
Such plants are Buta graveolens L, Rtcinua communis L, Malm 
parmflora L , Peucedanum graveolens (L ) Benth & Hook , AnagaUis 
arvensts L, Borago officinalis L, Chrysanthemum parihenium (L) 

‘ Plate 9 of the Kingsborough reproduction 

’ Commentary to Section (a 

• TAeconguMlo/ATeioApoin (Hakluyt tranalation), Book 10 (chap 144) p 67 

' FBAMasco Hbbkandxz Cuatro Itbroe de la naturaleta y vutudee de las planlas de la 
NewaEapana Ed by Peflaiiel, Morelia, 1888 (firat tranalated into Spanish and printed 
in Mexico m 1615} 
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Bernh , the pomegranate and the citrus fruits These enter into the 
herbal pharmacopoeia of Tepoztlan today, and into remedies that have 
precolumbian sources, but in no case, except perhaps Ricinua com- 
mums L , does such an mtroduced plant bear a Nahuatl name No 
doubt the Spaniards introduced new ways of using wild plants as 
remedies, and no doubt they seized upon native species resembling 
those with which they were familiar, and instructed the Indians in 
their use 

Rut in the large the folk medicine of such a Mexican village as 
'Fepoptlan is probably more Indian than European The Aztecs 
particularly had a \ ast knowledge and practice of herbal medicine 
1 he extensive list of Hernandez and the freiiuent references m Sahagun 
and the other early writers testify to this, as does eijually the great 
body of plant lore of the contemporary Mexican population Among 
the Aztecs there was something of a systematic view of disease and 
its treatment, there was more than one deity presiding over special 
forms of sickness, that had to lie propitiated 

I’he information embodied m the followmg list was obtamed largely 
from one infonnant, a woman of midiile age She had had a little 
schoohng, but her life was one entirely without influence of the written 
word, she represented the average run of folk-culture of the town 
Irom her were obtained the names and uses of one hundred and hve 
local medicinal plants (Aliout half of these descriptions were identi 
fled with botanical names and appear below ) It is clear that the 
information of this one person was by no means exhausted Yet her 
knowledge was probably not unusually great she did not assume to 
lie a curandera {1 epahliam), as she put it, she did not ‘ know how to 
boil ’ {sabe hervir) Many of her ethnoliotamcal items were checked 
against the knowledge of other persons, sometimes additional but v ery 
rarely contradictory information was obtamed The folk knowledge 
of the village is faiily consistent 

In the list below the Spanish name precedes the ahuatl term for 
each plant A dash m either position indicates that the informant 
knew no eiiuivalent in the other language The Nahuatl names, 
transinbed by a perison without phonetic training, probably contain 
errors The aspirate or fricative following a vowel which Spanish 
grammariatus indicate with the sdtiiXo accent is here indicated with 
the letter “h ’ An asterisk indicates that no actual specimen was 
identified but that the plant is sufficiently notorious to be mcluded 
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SELAGINELLACEAK 

1 SELAGlNELLAtUSPIDATASpnnji: 

- Tepechayohtli (“ohayote of the mountains") A boiled infusion 

of this plant is taken internally for a disease of pregnancy known as necaxnmih 
(“loosening” of the female organs), in order, it is said “to fix the placenta ” 

AMARYIJ.IDAC'LAE 

2 *PoLIANTHE-l (tUBFROSA L ) 

Azucena Omixockttl This plant docs not grow in Tepoztlan, but is 
imported to coiiihinc with a species of Lnelia for a use described under the 
next following name The plant is probably the same as that known under 
this name to the ancient Aztecs The name means “bone Hower” and refers 
perhaps to its color 

ORCIIIDACFAE 

3 liALLlASp • 

- Tzdcxochill The psoudobulb of this plant is gn>imd with that of 

Pohanlht<i and boiled with sugar and thocolatt' The n'sulting potion is 
taken by a pregnant woman to prevent the abortion which would otherwise 
follow when she conceives a sudden appetite that she is unable to satisfy 
“All of a BudH« n she wanta to eat something she cannot get it, so she takes 
tzacxochitl so that the child does not fall " 

The plant does not grow in 'iVjioztlan itself, but is obtained from the 
tezcal, a rocky area on the slopes of the mountain 

URTICACEAK 

4 Pakiltaria i'LNNs\l\ anica Muhl 

Tnpa de ./urfas Tepmuoztmhth Relatives of this plant, some of which 
an» doubtless called by this same Spanish name, “the guts of Judas” are eaten 
as greens in I'uropc In Tepoztlan the entiie plant is eaten, boiled, as a 
remedy for “internal inflammations ” It also enters into remedial com¬ 
pounds, one such is described Ix'low under no 60, Chrysanthemum parthenium 
(L) Bernh 

AMARA\THACrAl- 

5 IhESINE IVTFRRUPTA Rentli 

- Tlatlannuiyc The plant is ground up and steeped with other 

herbs and placed on the lungs and abdomen to reduce the fevers One such 
recipe includes rose leaves, wine and coriander 

PAPA\LRACPAE 
6, Bocconia ARBORVA S Wats 

Oedtondillo -A piece of the leaf is plasteiid on tin temple with 

soap to cure headache Other plants are sometimes used, and quite com¬ 
monly a patch of porous plaster 

CRUCin RAF 

7 Lepidium nFNsiFLORiiM Schrad 

LarUejtlla -As with other crucifers, the stinging taste of this plant 

probably suggested its local use It is steeped in alcohol and placed on the 
chest to cure a cold 
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LEGUMINOSAE 

8 Caksalpinia pulcheebima (L ) Swarts 

Flor de camaron - This plant of wide distribution, known in 

EnKhab speaking countncs as “Barbados Pnde ” “Flower Fence,” “Dwarf 
Poinciana,” etc , is known in Tepoztlan as “shnmp flower ” The leaves 
are boiled with the flowers of the cabelhto de angel tree (probably Ceiba pen- 
tandra (1 ) Gacrtn), with manzanillos, raisins, liconcc and a fragment of 
armadillo shell to prepare a remedy, applied externally, for whoopmg cough 

9 Cassia laevigata Willd 

Guajtllo 1 ehcapahUtn The meaning of the Nahuatl term is “wmd- 
medicine ” Perhaps this is in reference to the fact that it is used for troubles 
of the respiratory tract 1 he plant is ground in alcohol with Senecto saltgnua 
DC , and the infusion rublied on the chest 

10 Eriosema GHANOiiLORUM (S & C ) Secm 

Quayabdlo - An infusion of the leaves is used to wash sore feet 

11 MucuNAsp 

Ojo de venado - The seed of this tree, its appearance suggesting the 

local name “deer’s eye,” is widely worn m Mexico as a charm The tree 
does not grow m Tepoztlan but the seeds arc imported for sale In many 
parts of Mexico the seeds are worn as a charm agamst the evil eye, but in 
Tepoztlan they arc worn to keep off the evil spints of the air that cause the 
disease generally known by the same name, loa atres, or, in Nahuatl, Yehye- 
cahmlizth These evil spints {yehyecatztUm),aTe an important cause of disease 
in Tepoztlan, and besides the numerous herbal treatments which appear in 
this hst for troubles so caused, there arc many ntuahstic treatments, os well 
as an elaborate technique for propitiating the malevolent spints The 
Mucuna seeds arc generally perforated, and bits of colored yam are put 
through the holes Bnght-colorcd yam is commonly employed m many 
connections to propitiate los atres 

RUTACEAE 

12 RuTA ORAVEOLEN8 L 

Ruda - This European plant with widespread popular remedial 

associations was introduced mto Tepoztlan together with its therapeutic 
reputation A recipe there collected provides that the plant be boiled with 
Salvta mtcrophylla H B K and an umdentifled plant, apparently a mint 
(according to Standley), called locally poleo dd monte or huatlaxicUt The 
infusion IS taken for abdominal pains The plant is also used to wash persons 
affected by los atres (desenbed under no 59, Ptyuena trtnerina Cav ) 

13 Citrus aurantipolia (Chnstm ) Swingle 

Flor de limon ‘‘Ltmonxochtil ” Luno flowers boiled m water with 
cinnamon and sugar added form one of the many remedies for a disease known 
as la mohtna (fretfulness, peevishness) This disease is characterized by 
persistent anger or ill-temper There are a number of such strong emotional 
states which arc considered and treated as diseases in mral Mexico In la 
mohtna vanous warm flavored dnnks are given to soothe the patient 

MALPIGHIACEAE 

14 They ALLIS qlauca (Cav) Kuntze 

- Xaxaxacotic This plant, together with Hypericum pratenae 

Sohlecht and two umdentifled plants known as huttlatenaxihuUl and thtlao- 
ateihuUl, 18 boiled and administered to pregnant women suffering from a dis- 
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ease called cotlumbre blanca ("white menses") or tztaccocdtilh (“white 
sickness") This remedy is also administered for the different sickness known 
as neeaxantUt, referred to under no 1, Sdagtnella cuspidala Spring 

EUPHORBIACFAE 

15 *Ricinu8 communis L 

DtgenUo AxaxaxoxthuiU The leaves are boiled and administered 
internally for fevers The informants knew no remedial use of the seeds, 
but said that the flowers, when dry, are pressed and the oil extracted for 
burning 

ANACARDIACLAF 

16 ScHINUS MOLLE I 

Ptrun - T his common tree, introduced from Peru, enjoys a wide 

vanety of local names and usages, both curative and culinary, m Mexico ^ 
In Tepoztlan, among other uses, the leaves are steeped m water and apphed 
to parts of the body affected with rheumatism 

MATVACFAL 

17 MALVAPAnVlFLOBAL 

Malvaa -This plant, of J uropcan introduction and folk medicine, 

IS boiled with Ptquena tnnervta Cav, Verbena polystachya II B K , and a 
rose known as roea de Caahlla, and the infusion taken internally for fevers 

18 Malvaviscus Conzattii Greenra 

Flor de molentUo AUaUompthllt This plant enters into recipes for cough 
medicines It is boiled with Caeealpinxa pulchemma (I ) bwartz, and a 
piece of armadillo shell both of which are often used in other combinations 
to treat coughs 


am TIFhRAE 


19 *MaMMEA AMERICANA L 

- PtteU This word means simply “kernel " It is more particu¬ 
larly apphed to the stone of the mamey which, ground, enters into cathartic 
compounds in Tepoztlan 


HYPERICACFAL 

20 Hypi^icum pratense Schlecht 

fiangnnana - European relatives of this plant arc nch in folk 

associations In Tepoztlan the Mexican plant is an ingredient in the remedy 
desenbed under no 14, Thryallu glauca (Cav) Kuntze 

CACTACEAE 

21 Hbliocebbus sfbciosub Bntton & Rose 

- AhitaxocktU The name, mcamng simply “thorn-flower,’ was 

doubtless apphed to many cacti The flowers of this species are boiled, and 
the iciuBion token mtemaUy for colds 

’ Pavi. C Standmt Trees and ahrabs of Mexico Contr U 8 Nat Herb 23 
061 1023 
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LYTHRACEAE 

22 Heimia 8ALICIFOLIA (H B K ) Link 

Yerba jonequil XonecmUt This herb is ground up m alcohol and appUed 
very hot for rheumatism, as one takes the steam-bath in the iemazcal, (the 
pre-C'olumbian sweat-house still in general use throughout rural Mexico ) 
Hernandez has a “jconecudpahth" which he says was used as a remedy for 
colds, but it 18 not possible to identify his dcscnpl ion 

PUNICACEAE 

23 IPl NICA GHANATUM L 

Granada -— The leaves of the European pomegrante are used as a 

wash for the lips when they are affected by a disease characterized by white¬ 
ness of the lips and known as camapalanilizth (“rotten mouth") The leaves 
of the guayaba {Pndiutn guajaba L ) are added and both roasted and ground 
before making the infusion 


OENOTHERACEAE 

24 OENorULlUMEXICANASpach 

Yerba del golpe - As its name indicates, this plant is used for 

bruises An infusion is made and minor lesions arc washed in it 

UMBEldJFERAE 

25 Plucedanum graveolens (L ) Benth & Hook (Syn Anelhum grave- 
olenH 1 ) 

Ilinojo - This European plant forms an ingredient in recipes 

for remedies taken internally to reduce restlessness dunng fevers In one 
such recipe the following are boiled together with this plant Flor de tilia 
(Tiha sp ),Jlor dp manita (not identifaed),/or de mcahuile {Solanum fontan- 
estanum Ihinal), la peonta (Peonta sp ), nutmeg, cinnamon, and magnesia 
powder 

PRIMULACEAE 

20 Anagallis auiensisTj 

Corahllo - The leaves of this European plant are boiled and 

applied to infiammations 

OLEACEAE 

27 *I'nAXiMT-<sp 

Fresno 1'he leaves of the ash are mixed with wine and applied 

as a poultice for headache 


LOdANIACFAE 

28 Buddleia sissii iFLOiiA H B K 

Lengua de vaca Pahtlaxoxoctu The Xahiiatl name of this plant means 
“green medicine ” It is common m Tepoztlan and used for a vancty of 
ailments * The leaves are applied to the lungs to n'duK' fi'ver Mixid with 
suet the leaves are applied to the gums as a poultice for toothache The plant 
also has a (probably pun*ly magical) use m connection with cookery Tor¬ 
tillas are cooked on a Hat clay gnddle, the co7nal Some of the leaves of this 


• As elsewhere in Mexico vSeiSTANDiFy Coiitr IT S Nat Ilcrh 33 1146 1924 
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plant are Kround in nejacote (nezacotl or nexaU —the water in which com is 
cooked with lime) Lame is added to those ground leaves and the preparation 
robbed on both faces of the comal the first time the comal is used Otherwise 
it IB said the comal would break Sometimes when the corruil is used therc 
af ter the preparation is robbed on the upper face only 

POLFMOIsIAC EAE 

29 BoNPLANDIA OEMlNIFLORA Cav 

- Tetzotzo This plant is boiled together with Solarium mgrum T 

and the infusion taken as a purge \ erbetui polyslachya H B K may also 
be added 

30 Lobselia mfxu ana (lAm ) Brand 

Fsptnonctllo -Ihis plant does not grow m lepoatlan but is 

brought in from mar by Cuimavaca Ihe leaves art boiled and the infusion 
taken as a purgative in fevers 

IIYDttOPHYI I AC I Ar 

31 WioANDiA KUNTiin ( hoisy 

Flor de chirhicasde Tzitzicazth or pahpallanuac The leaves are ground 
and boiled and the infusion taken for alxloiiiinal pains 

BORAGINACI AI 

32 Boraoo officinalis J 

Buraja - 1 his 1 uropean plant is steeped m water and the infusion 

drunk to cool fevers 

33 1 OURNEFOKTIA ULNSIFI ora Mart ACtal 

Yerlra rasposa - The leaves are robljed on blisters Ihc scab 

rous character of the leaves suggests a counter irritant 

VI RBL^AC^A1 

34 ^ tllBl'NAPOLI STAC HYAH B K 

y erbn de San foxe /anhwmaxictzi The ISahuatl n me of this plant 
IS of course a hybrid term It is purrlmg to find a plant n fernd to in qni 
of two idioms in current use as baint Joseph s plant and m tin. other as the 
plant of Saint John A us« is descnlied m connection with no 17 Mali a 
parvijloia I 

35 I ippiADUii Is Irev 

} trba lulce — — Wide ly known in Mexico under this nam< in 

leportlan the plant is boiled with the flowers of a tree probably Ceiba 
pentandra (I ) Ciacrtn (known as cabellilo de ingel or x-iloxochill) and 
manranillos to make a remedy applied externally for coughs 

I ABIAlAh 

36 OCIMUM MICHANTItlTM Wllld 

A Ibnkaca - A little of this mint is placi d m the c ar to stop earache 

37 Salvia mkxk ana 1 

—-- Tlapachtchtn A use of this plant is described under no 51 

Viguera grammalogloaaa DC 

38 Salvia MicBOPHYLL^ 11 B K 

Mtrio - A use of this plant is desenbed in connection with no 59 

Ptquena Innermn C ai 



224 JOURNAL or tub Washington academy or scibnces vol 18, no 8 


39 Hedeoma PIPERITA Bcnth 

TiAajiUo - This plant is boiled with brown sugar and the 

liquid taken internally for abdominal pftms 

SOI ANACEAE 

40 Nicotiana tabacum L 

Tabaco amarron CvahuthUl The Nuhuatl form given in Simeon’s 
dictionary and elsewhere is emuteU, but the local mformant gave the form 
indicated above The remedial use m Tcpoztlan is of a boiled infusion as a 
wash to the abdomen for abdominal pains 

41 SOLANOM FONTANL8IANUM Dunal 

Flor de nacahmte NncahuixochtU The plant is boiled and the hquid 
taken internally for cough 

42 SoLANUM MADRENsE Femald 

Flor de clamadnncle Tlamatlantb This plant, boiled and mixed with 
alcohol, 18 used as a remedy when a nursing baby vomits The mother washes 
her breasts with the preparation and also takes a little internally Then the 
child IS allowed to nurse A suggestion by the informant that the trouble 
came from teethmg tempts the writer, mcxpcncnccd m Nahuatl etymologies, 
to derive the local name from a Nahuatl root meanmg “to quiet’’ and the 
word llantli (teeth) 

43 SoLANUM NIGRUM L 

Yerba nora Tohonechtcht Both the Spanish and the Nahuatl names 
arc common in Mexico for species of Scianum This one m Tcpoztlan is 
boiled and mixed with alcohol and applied externally for inflammations and 
swellings It IS also used as a wash to cool fevers 

44 Datura CANDIDA L 

Florefundta {Florepondta) or Bomba - The petals are coated with 

grease and placed on the gums to alleviate toothache 

45 *LYCOPBBstruM EscuLENTUM Mill (Syn Bolanum lycopersicum L) 
JtUmate Xttomatl An infusion of tomato leaves is applied to granular 

eruptions 

SCROPHULARIACEAE 

46 Castilleja ARVENSIS C & S 

^aumyate Catonctn I uropean species also have uses in folk medicine 
The 'leportlan use is desenbed in connection with no 59, Fiquena tnnema 
Cav 

ACANTHACEAE 

47 Jacobinia sFiciGERA (Schl) Bailey 

Muide - Ihis name is apparently a corruption from Nahuatl, 

but the informants regarded it simply as a Spanish term Standley* gives 
several Mexican remedial uses and also mentions its employment as a dye 
In Tepoztlan the plant is boiled m water with sugar and taken by pregnant 
women It is one of a number of plants which are collected and brou^t to 
Mexico City to sell there 

CAPRIFOLIACEAE 

48 Sambucus mexicana Presl 

Bauca - A use of elder is mdicated under no 55, Btdem lexuxmtha 

(L) Willd 

* Standley Contr U S Nat Herb 28 1345 1026 
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COMPOSITAE 

49 Senkcio sp 

LechugtUa PalancapaMt Thu plant u boiled with the stone of the 
mamey, and with the yellow elder, Teama atans (L ) H B K , and an uniden¬ 
tified plant known as aacaailt, and the resulting infusion taken internally by 
children suffering from constipation or mdigcstion 

50 Sbnecio salignub DC 

Janlia Ao-chayail Thu plant, ground m alcohol, is combined with 
Cassia laemgata WiUd The infusion u apphed externally for respiratory 
diseases Standley*® gives thu same local name for the Valley of Mexico, 
and mentions several remedial uses 
61 Taobtbs flobida Sweet 

Penedn TeyaUi The aromatic plants of thu genus make them particu¬ 
larly ehgible for folk-medicinal uses In Icpoztlan the flowers of this species 
are stee^d m water and the infusion used to wash new-born babies during the 
week after birth At this time the mother bathes in the tenuucal, the mdig- 
enous sweat-house of stone If no iemazeal u available, she may mste^ 
wash herself with thu infusion 

52 1 AGBTBS BBBCTA L 

Stmpasudit CempoalxochiU iho “African” mangold of our gardens u 
the well known “flower of the dead” of the ancient Aztecs The plant u 
widely known throughout Mexico under some modification of the onginal 
Nahuatl name, still in use in Tepoztian The plant is frequently mentioned 
under thu name m the sixteenth century wntings It was used by the 
Aztecs to decorate eiltars and as a part of floral offenngs to certain gods It 
still has such ceremomal-religious uses in Tepoztian “ It u also used remedi- 
ally, the flowers being boiled and the infusion drunk for stomach troubles 

53 Alomia alata Hemsl 

Yerba de Santa Mana Yohuapahtli The Isahuatl name on ancient one 
apphed no doubt to other plants, suggests a remedy for female ailments 
(“woman medicme ') The use cited in Tepoztian is of the plant ground and 
taken m a cup of alcohol with sugar and egg for palpitations 

54 YiouibraqrammatoqlobbaDC 

- Acahual An mfusion of the plant is apphed to the chests of 

children suffering from respiratory diseases such as croup The other in¬ 
gredients named are lemon flowers and Salma mexteana L 
5o BiuBNS LBUCANTHA (I ) Wllld 

- TzitziqmlUl Thu plant, together with '^ambucus mexicana Presl, 

forms an ingredient m a remedy for eye troubles Ihe two plants arc boiled 
up with some rauins and the umbihcal cords each of a boy and of a girl h or 
thu remedial use umbihcal cords in Tepoztian are not buned as in some 
other Mexican villages, but kept ‘ They are worth twenty five centavos ” 
The presence of the umbihcal cords in the remedies is due to a magical 
application of the fact that an important trouble of the eyes occurs in babies 
(no doubt ophthalmia neonatorum) It u supposed to be caused by the 
approach to the baby of someone who has recently had sexual intercourse 
56 STBVIAMICBANTnALag 

- Calpancatoxictei The plant u boiled, mixed with alcohol, and 

taken internally as a remedy for those ailments thought to be caused by the 
evil spirits of the air (ios aires, already referred to under no 11, Mucuna sp ) 

'* Standut Contr U S Nat Herb 88 1627 1926 

» As m many other Mexican communities See for example Frvdebick Stabr. 
NoUsonthsethnography of Southern Mexico Proc Davenport Acad Sci, 8 28 
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67 Calba 8 ACATBCHICH 1 Schlocht 

Prodtgtosa Ahuapahth The plant is boiled and the infusion beaten up 
with egK and sugar and drunk for bihousness Hernandez lists a plant 
with the same name of undetr rmined identity used at that time for similar 
ailments 

58 Bacciiaris sp 

Fopote Popotl 1 he roots arc steeped in alcohol and placed on the gums 
to relieve toothache 

59 I'lQUERIA TRINEKVIA CaV 

HarUireinnoT Aliarnnn -This plant forms a frequent ingredient 

in mixtures of herbs used in washing the body (it may also be taken internally) 
of a person affliotcd by Ion atres the evil spirits of the air already referred to 
Lo8 atrea are found wherever there is water—near ravines springs fountains 
or water tanks A person going to such a place to wash or bathe may offend 
these spirits and in return be visted with a variety of complaints of which the 
most charactenstic are pustular eruptions and paralysis Treatment of this 
diseasi —for the wide range of possible symptoms does not prevent if from 
being regarded as one disease a visitation —is in part accomplished by con 
ciliation of the spirits through gifts and in part by treating the patient The 
essential element of tins treatment is washing with herbs There arc probably 
many recipes for such herbal compounds the most used in the i ntire Teport- 
lan pharmacop i la 1 his plant is almost invariably inclutled One such 
compound includes Sn/wa mtcrophylla H B K Cnsttlleja nriensia ( & S 
egg and an unidentihed plant known as arrettll is or pipiloxthutil I iquen i 
IS also employed for fevers (sec under no 17 MalvipnrvtfloraJ ) The leaves 
may be used to wash a child afflicted with el darlo (see under no 60 Chrjs 
(inthcmum parthentum (I ) Bcrnh ) 

60 CnRiHANiiii!iMTrMPARTHFNiuM(I ) Bcmh 

Alta mesi -Ihis I uropean plant generally known as feverfew 

in United btates gardens receive sits local name from a corniption of altamiza 
Its 1 uropean folk reputation came with it to Mexico In 1 cpoztlan the plant 
IS common It is cooked with Panel mi pennsylvamca Muhl to form a 
remedy admimstere 1 inttmally t children afflicted with el dailo hi ditto 
(the hurt the injury) liears the Aahiiatl name of oquitzahtziUhque ( making 
them cry ) It is the local form of the evil eye When people with bitter 
hearts (yolchichthque) look upon children and praise them the children 
begin to cry and can not be comforted until some one or another of the 
accepted remedies some herbal some ritualistic is applied 
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PROCEEDINGS OF IHE ACADEMY AND AFFILIATED 
SOCILIIES 

PIIIIOSOPHICAL bOCILTY 

96‘>tii hliting 

1 he 965th meeting, constituting the 57th annual meeting wius held at the 
Cosmos Club December 10 1927 

The Ire isurer reixirted expcnditima of *1318 89 for the year and stated 
that the active menilierahip of the Society is 235 

The following offieers were dttlared elected for the ytar 1928 Pnstdent, 
P R Hlil Vice Premdints 1 II Adams and W D I ambert Treasurer, 
O II Gish t orres/mnding Secretary F W Woolaud, Members-at large 
of the Cmmctl N H Hi ik and I \ leusov 

Program Walter A MacNair Sojnc physical measurements concerning 
Vitamin D (Ihe paper is in press m the Journal of Hiological Chemistry ) 

966iH MFFTINC 

Ihc 960th melting was held at tin Cosmos Club lanuary 7, 1928 
Program Prosidint J P Auli Ocean surveys—problems and develop¬ 
ments (Printed in this Iournal for March 4 1928) 

967th mfetinc 

Ihe 967th meeting was a joint meeting with The Acadlmi, held at the 
( osmos Club lanuary 19, 1928 

Program I B Iuckfrmae 1 heoreticcd principles underlying bnlloltng 
Geoucf II IlvLiiTT Ir An appraisal of election methods 

968tii meet INC 

The 968th iiieetuig was held at the Cosmos ( lub lanuary 21 1928 
Program 1 0 III Lui iir lorn ation of the upjicr atmosphere Using 

laws cither known or based on apparently reasrmabli assuniptions of the gas 
pressures in the high atmosphere the ultra violet light the recombination of 
the electnins anil ions and their diffusion thi form of the election bank m the 
high atmosphere is calculated and found to be m fair agreement with that 
nquired by the data of wireless telegraphy for day anil night conditions 
lor a Bumnier day (North Temperate Zoni) the maximum density of the 
electron bank is a^ut 3 X 10* electrons per cc at a hi iglit of alxiut 200 km 
the corresponding values for i winter day are about 2 X 10 and IW km, 
and for a simiiner or wmter night about 8 X 10^ and 100 to 150 km I here 
IS an ion bank below the electron bank whose maximum density is probably 
less than 10'* ions per cc (Author s abstract) 

W J Roo\e\ Iarth-resisimly mcasuremints and their bearing on the 
location of concealed geologtcal discontinuities A review of the earth resis¬ 
tivity investigations of the Department of Terrestrial Magnetism 1924-1927, 
shows a consistent relationship between the variations of resistivity with depth 
and the geological structure of the regions surveyed The possibihty of 
iisinp resistivity dctenmnations to locate certain types of discontinuity in 
vertical structure is shown by six specific experiments in Washmgton and m 
the copper country of Michigan Results indicatmg discontinuities at depths 
beyond 1000 feet have been secured, but independent determinations to con 
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firm the resistivity indications are seldom available for depths much greater 
than 100 feet Hence the depth limit for practical application of the method 
18 uncertain Given a fairly uniform lateral distnbution of material, resis¬ 
tivity measurements made on the surface will disclose quite accurately the 
distance to underground water and the depth of overburden, and may be used 
to determme the thickness of rock strata, provided the rocks differ sufficiently 
one from the other In general, sedimentary rocks have fairly low resistivi¬ 
ties, 6000 to 20,000 ohms per centimeter cube, while the values for the denser 
igneous rocks run from five to twenty times higher The resistivity of soils 
vanes widely with composition and with the amount and character of the 
solutions they contain {Author’s abstract) 

H E M ERWIN, Recording Secretary 

ANrHROPOLOGK'AI SOCIETY 

5981^1 MEETING 

1 he 698th meeting was held in the ^National Museum, October 11,1926 

Program Dr kij^liiHaLiiKA,Explorationstn Alaska and northeast Asia 

')99th mffting 

The 699th meeting was held m the National Museum, November 16, 1926 

Program Dr J Walter h ewkps, £Wcn Pueblo 

600th meeting 

The 600th meeting was held in the National Museum, December 21,1926 

Program Wallace Thompson, Appraising the Mexican 

601st meeting 

The 601st meeting was held in the'National Museum, January 18,1927 

Program Warren K Moohehead, Prehistoric moundbutlders 

602d meeting 

T he 602d meeting was held m the National Museum, h ebruary 3,1927 

Program Mrs Zelia Nuttall, of Coyoacan, DF, Mexico— New light 
on ancient American calendars The speaker reviewed the evidence for her 
well known theory of the ongin of the Maya and Aztec calendars, first pro¬ 
posed at the Oxford meeting, 1926, of the Bntish Association for the Advance¬ 
ment of Science As all the centers of ancient American culture are situated 
within the tropics, the inhabitants had a simple means at hand for leammg 
the true length of the solar year The sun itself registered it for them, for 
within this zone the sun passes twice a year through the zenith, causing the 
striking phenomenon that, for a moment about noon, all vertical objects are 
shadowless 

Mrs Nuttall submitted an array of evidence—histoncal, documentary, 
archeological, and photographic—to substantiate her conclusion that Mexi¬ 
cans, Mayas, Ecuadonans, Peruvians, and others inhabiting this zone, 
observed the strange penodical disappearance of shadows and interpreted it 
as “a descent of the Sun-God ” Aa this descent is always immediately 
followed by rams caused by the heat of the vertical solar rays, this momentary 
descent, which marked the advent of the rainy season, was of transcendental 
importance to the native amcultunsts After this “descent of the god” 
they could confidently sow the seeds of maize and other food plants with a 
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certainty of ram The theory would explain why, ae civihzatioa gradually 
advanced under favorable conditions, this phenomenon, first observed by 
means of any vertical staff, pole, or stone, led to the erection of pillars, 
stelae, altars, towers, shnnes, and the temples ultimately erected on the 
summits of pyramidal structures, which were to serve as worthy seats or 
places of rest for the dcscendmg ^n-God and offer constant invitations for 
him to descend and linger 


603d meeting 

The 603d meeting was held in the National Museum February 24,1927 

Program Dr Alfred V Kidder — Chff-dmUera of Arizona and ihexr pred- 
ecessors The southwestern archaeological field embraces those parts of 
Arizona, New Mexico Colorado, and Utah, which contain the remains of the 
sedentary, agricultural type of Indian, commonly known as Pueblos The 
present range of the Pueblo Indian is restneted to the dramagi of the Rio 
Grande and the I ittle Colorado Ruins of ancient villages closely similar 
to those of the histone Pueblos are found throughout a far greater range 
They consist of cliff houses, valley towns, and mesa-top dwellings, ranging in 
size from a half dozen to a thousand rooms The problem of Southwestern 
archaeology is the arrangement of these ruins in relative chronological order 
and the determination of the ongm and growth of the culture responsible 
for them Until about fifteen years ago the early stages of Pueblo civihzation 
were not recognized The explorations of the Peabody Museum of Harvanl, 
the Natural History Museum of Kew York, tho National Geographic Society, 
and other institutions have resulted m the discovery and dcscnption of these 
early stages, the first bemg tho Basket-maker, a phase marked by pnmitive 
agnculturo, lack of pottery and of stone architecture This was followed 
by the Post-basket-maker penod which saw the introduction of pottery and 
the beginnings of masonry construction The Post-basket-maker was suc¬ 
ceeded by the Pre-Pueblo, in which pottery was greatly improved, houses 
were enlarged and strengthened, and the typical massed type of dwellings 
first introduced We are thus now in possession of the outline of the entire 
growth of the l^icblos from nomadism up 

604th meeting 

The 604th meeting was held in tho National Museum March 17,1927 

Program Matthew W Stirling — Recent explorationa in Dutch New 
Xruinea Iho interior of the island is largely unknown as it has never been 
completely mapped or penetrated Ihe purpose of the expedition under 
Mr Stirhng’s leadership was three-fold the making of maps addition to 
our knowledge of the country and a study of the peoples inhabiting this 
region The expedition was scientifically outfitted, and motor boats and an 
aeroplane were used as means of transportation 1 ntrance was effected 
from tho northern coast, thence up the Rouffaer River, to the central range 
known as the Nassau Mountains, one of the great ranges of the world The 
island 18 mhabited mainly by Papuans, of wiuch three distinct groups were 
visited those of the coast, those of the great Lake plain, and those of the 
Van Reese Mountains The foothill region, above the Lake plain, is unin¬ 
habited for a distance of about thirty miles After passmg this belt, the 
Negrito pygmy peoples are encountered 'Ihe average height of tho men 
IS 152 cm, that of the women 145 cm A permanent camp was established 
at Torabay, located m the intenor of the Nassau Mountains The peoples 
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have an advanced system of agnculture of which the staples are sweet 
potatoes sugar cane taro root bananas and lemons They have a loose 
type of clan organization 1 hi y arc polygamists in theory and monogamists 
in practice 1 hey behove in some form of immortality but their religious 
concipts were hard to investigate as they were very reluctant to discuss 
anything eonce rning these matters 1 he pygmies bury their dead while 
th( 1 apuans practise platform burial near the home of the deceased 

GOItii meeting 

The bOlth meeting was a joint meeting with The Ar adfmi and was held 
in the assembly hall of the Cosmos ( lub April 21 1927 

I^rogram Dr Frederick W Hodge of the Museum of the American 
Indian (Hcyc Foundation) —The /uni Indtanis of Sew Mextai (1 o be 
pubhsbed in the 1 roccedings of 1 he Academy 1 his Journal vol 18 1928) 

606th meeting 

1 he b06th meeting was held in the >iational Museum October 2') 1927 

Proiirnm Dr John M Cooper —Field noten < n northern Algonkian magic 
an I hiination In onhr to determine the limits of western extension of a 
number of culture traits that are ehametenstic of the Ifte do Boulc and 
Montagnais-lSaskapi tribes of Quelx c and 1 abrador the speaki r undertook 
last summer 1027 a rtconnaissanee «f tin ( rtc and northern Ojibwa bands 
of till southern and western lames Bay ngion and of the Albany Rivtr area 
The belt covered exUndtd aliout a thousand miles west wart! of the St 
Mauriei River to the source of the Albany Rivir and averaged about two 
hundred miles in briadth Seapulirnancy or divination by the marks and 
cracks on flat bones held against the hre was found to extend continuously 
from the St Maurice section to half way up the Albany and an apparently 
reliable report was obtained of its occurrence as far west as the country 
north of I ake of the Woods bcrying or divination by r>e>e ring into water in 
a ehsh or into some substitute' therefore was found universally distributed 
throughout the area studieel Other types of divination common especially 
in the eastern half of the area an those earned out with otte r carcasses or 
otter paws with be ever haunch bones with beaver shoulder blades with 
bear skulls and with grouse wishbones 1 octal inclusions are universally 
use d in hunting magic us are also singing and drumming for game The 
canboii bezoar is iiseel in tlie eastern section of the area 1 o bnng the north 
winel the buzzer the bull roarer and the snow man arc resorted to A nuin 
ber of cradle charms are used particularly the bit of navel stnng attached 
to the cradle bow Ihe cylindncal or barrel-shaped conjunng tent that 
has been n ported from vanous points from northern Labrador to Minnesota, 
was found of universal extension over the whole belt studied as was also 
the whole conjunng complex that is associated with this very distinctive 
type of tent In fact throughout the whole belt is found a culture funda 
mentally identical in all its features material and social with only minor 
local differences 


607tii mfbtino 

1 he 607th meeting was held in the ?vational Museum November 22 1927 
Program Frank H H Roberts Jr —A late Banket-maker village in 
the Chaco Canyon A late Basket maker village consisting of 18 houses, 
48 storage bins and a kiva excavated in the Chaco C anyon New Mexico, 
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dunng the summer of 1927 by Mr Roberts has given considerable informa¬ 
tion as to the house type of the pi nod In general the crude one room 
domicile consisted of an oval or rectangular excavation two and one half to 
three feet deep 12 to 14 feet m diameter roofed o\er with a pole brush, 
and plaster superstructure Ihe earth walls of the ixcavation were hned 
with large stone slabs which m turn were coven d with adolie plaster Four 
posts set m the floor a short distance from the walls supported the super 
slnicture These posts earned a rectangular framework against which the 
upper ends of small poles the lower ends i f which wi n i mbedded in the 
earth around the penphery of the excavation wi re placed 1 he latter formed 
the sloping upper walls of the house The rectangular space at the top prob¬ 
ably had a flat roof with an opening m the center to serve as a smoke hole, 
possibly on occasions as an entrance The entire wooden structure was then 
covered with twigs bark leaves larth and plaster In the center of the 
room was an oval or rectangular fin pit on the north side of which was a small 
circular hole whieh is probably analogous to the sipapu of kivas Most of 
the houses appear to have had an entry waj on the south or southeast side 
The doorway of the main room gave access into a short passage which in 
turn opined into a small oval room Ihe anti chambers of these domiciles 
are quite suggestive of the entry ways int« earth lodgts built by modem 
Indians by the 1 skimo and exon by the 1 alaeo Asiatic peoples Ihe kiva 
was constructed of slabs in much the same fashion as the dwellings ilic 
inner circle forming the face of the bench was of smalh r slabs than thi outer 
or wall of the room The diameter above the bincli was 40 fcit and inside 
the lieneh Ib feet 1 hero was a central fin pit a deflector on th( south side 
but no other features in the room The roof was supported on four large 
posts It IS quite possible that m this structure is to be seen the predecessor 
of the great kivas of th< ( haco pueblo cultures Burials were seattend 
throughout the village ‘Skeletal remains showed a group of people with 
long heads undeformi d 1 here w« n vi ry few mortuary offerings Bowls 
accompanied three of thi intinmnts while th« other graves had no funerary 
furniture 

John M t ooper Serrefi n/ 
1 HI f.l 01 (XiiK AI sot 11 1 Y 

4JlbT MEETINO 

1 he 431 st meeting was held in the Auditonum of the liiti nor Department 
Building IXovomber2 1927 1 resident Butt'< presiding 

Program Brofissor D I Mushkeiox Din ctor of the Russian Geological 
Survey Recent geological tniedigahorut in 1 vrkesian 

432nd meeting 

The 432nd meeting was held at the Cosmos Club November 23 1927 
President Butts presiding 

Program Professor I W Collet Geneva University The elrurfure of 
the Alps 

joint meeting 

A joint meeting of the Society and the Academy was held at the Cosmos 
Club, December 7,1927, President Wetmore of the Academy presiding 

Program Captain M h Odell, of loronto Canada Scientific aspect 
of the Mount Everest expedition 
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433rd mestino 

The 433rd meeting was held at the Cosmos Club, December 14, 1927, 
President Butts presiding The Secretary announced the death of Mh/ton 
Whitney, Samuel Sanford, Frank Sprinokb, and I C White Vies- 
president Hewett took the chair during the presentation of the address of 
the rctinng president 

Presidential Address Vartattona tn Appalachian stratigraphy 
thirty-fifth annual MBETINQ 

The thirty fifth annual meeting was held at the Cosmos Club after the 
adjournment of the 433rd meeting, President Butts presiding 

The annual report of the secretaries was not read The Treasurer pre¬ 
sented his annual report showmg an excess of assets over liabihties of 
$1,139 30 (book value) on Decemter 10, 1927 The auditing committee 
reported that the books of the 1 reasurer were correct 

The results of balloting for officers for the ensumg year wore as follows 
President D M Hewett, Vice Presidents 8 R. Capps, G R Mansfield, 
Treasurer H Q hERGUsoN, Secretaries W W Rubey, A A Baker 
Members-^t-Lane-of-the-Counal W F Foshaq, M I Goldman, J B 
Mertie, Jh , C P Ross, W 1 Schallee, Nominee as Vice-Present of 
Washington Academy of Sciences representing the Geological Society Charles 
Butts 

W P WooDEiNO, W W Rubey, Secretaries 

SCIENTinC NOTES AND NEWS 

C 1 Dobbin has been transferred from the Fuel Section of the Geologic 
Branch to the Conservation Branch of the Geological Survey, of which he is to 
be field representative of the nuncral classification division, with office m 
Denver, Colorado 

The Petrologists Club met with the Geological Society on February 28 at 
the National Museum Special features of the geological, paleontological, 
and mmeralogical collections were shown by Messrs Merrill, Gilmore, 
Foshao, Babbler, and other members of the Museum s staff 

A paper by Miss F'ranceb Deebmore on the music of the North American 
Indian was presented before the Academy of Athens, Greece on March 23 

Paul C Standley returned to Washmgton April 2. after spending four 
monthB in botanical field work m Honduras Most of his tune was devoted 
to a survey of the Lancetilla Valley near lela, but three weeks were pass^ 
m exploration of the pine forests of the interior of the Repubhe 

The Baltimoro-Washington Section of the American Ceramic Society met 
at the Olmsted Gnll on March 31 Pre^pnm L J Trostel, of the G^eral 
Refractones Company The technical control tn the manufacture of rdradones, 
A. N Finn, of the Bureau of Standards The value of the chemist tn the ceramic 
industry 
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GEOIXDGl Again on Pleistocene man at I ero I londa ‘ Or IVER 
P Ha^ W ishinKton D C 

In a com ersation held recently lietween in nithiopological friend 
and m5^1f about the finding of liuman remains in supposed Pleistocene 
deposits alxiut 11 years ago at \ ero I londa * he used an expression 
which implied that the investigations made there the reports and the 
subsequent discussions proved disastrous for those who affirmed the 
presence there of Pleistocene man Ihis remark has prompted the 
wnter to reconsider the case after having devoted some years pre¬ 
viously and the jears since that time to the studv of the Pleistocene 
vertebrates and of the Pleistocene geology of North Amenca I 
anticipate to say th it T regvrd the investigations as far from havmg 
injured the case of Pleistocene man In the symposium cited above 
there was no genei al agreement on the main question and it would be 
difficult to sav who were farther apart in their conclusions the geol 
ogists or the anthrojiologists 

When the geologists the anthropologists and the paleontologists 
arrived on the spot they beheld a low Iving tract composed of thm 
beds of slightlj consohdated m itenals which looked as if they might 
have accumulated withm a few centuries and which offered for con 
sideration i being almost universally looked upon as a leitfossil 
of the Recent epoch The lowest stratum in view was a raarme shell 
bed recognized by all as belonging to the Pleistocene but by most of 
the company as appertaimng to a late time in this epoch late 
because (1) this bed was composed almost wholly of mollusks ap¬ 
parently all of existing species ind because (2) it reposed on a terr ice 

• Received March S 1928 

•Journ Ceol 35 1-8 1917 
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the youngest of at least three which according to the prevailing theory, 
owed their existence to as mmy successive submergences durmg the 
Pleistocene lieneath the sea Overlying this marme marl was a 
freshwater deposit f^om 2 to 4 feet thick composed of sand mingled 
with a little V eget ible m itter some freshwatei shells many bones of 
land m immals md i few of reptiles This bed is known as No 2 
Lying upon this was found a stratum made up mostly of vegetable 
debris imngled with smd md containing vanous fossils It formed a 
muck lied md w is designated No 3 It as well as the underlying 
bed No 2 had evidently been deposited by the small stream which 
had doubtless for m my iges wandered over the tract 

Now under the conditions material and psychological how was it 
possible to hnd loom m those thin deposits of smd and muck for a 
Pleistocene creature whose skeleton and whose handiwork did not 
seem to dilTer fiom those of a red Indian' 

Dr Rollm f C hamberlin of the University of ( hic igo made the 
mam reports in opposition to the isserted presence of Pleistocene 
man ’ lie granted that the human bones found m str it i Nos 2 
and 3 had been cov cred up as those deposits were laid down 1 lus 
formation [No 2] contims humm bones essentially in mtu beyond 
leasonable doubt together with the scattered bones of many extinct 
vertebrates < 

One can not lie mist iken in s lying th it f hamlw rim s efforts were 
expended in the endeivor to prove that the deposits oontiimng 
ev idences of man were of compar itively lecent time V feature which 
he regarded is of high import mce wis the discoveiy in x bog im 
mediatelv west of the fossilifeious locality of i stratum fiom 2 to 4 
feet thick of a dark brown to bl ick sandstone iirmly indurated by 
oxides of iron md m mganese It was thought th it the accumul ition 
and indur ition of tliLs m ly well h ive required consider iblc time On 
ex imining the deposit where remmns of mm had been found (Selhids 
No 2 and No 3) Chamberlin found numerous pebbles balls 
vnd cannon b ills of a simil ir dark sandstone These he explained 
is fragments which hid been brought down the creek and rolled on 
their p issage into their globular form He accordingly argued that 
the deposits holding the fossils md these bills were probably much 
more recent than the sandstone stratum of the bog Vlso in his second 
report he ret lined lus opinion that the s mdstone had furnished the 

>Jo rn Ccol 26 ‘’^ 39 067 fi83 1917 
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rough materials for the balls, hence “the oldest fill m the creek channel 
IS notably younger than the bog deposit ” However, one may argue 
on the other side As is well known, sandstones saturated with water 
contaimng salts of iron and manganese, m the presence of orgamc 
materials may harden rapidly On the west coast of Florida human 
skulls and skeletons have been found embedded m masses of bog iron, 
and the bones themselves are sometimes converted into hmomte, 
and yet we are assured that these human remains are of comparatively 
recent age * Nor is it necessary to suppose that irregular blocks of 
sandstone were rolled mto balls as they were pushed down stream 
Round concretionary masses are common occurrences m bog iron 
deposits and the formation of these may be effected rapidly Released 
by erosion they would need no abrasion and would perhaps mcrease 
in size while rolhng It is still more probable, however, that the balls 
observed at Vero were engendered at the spot where they were dis¬ 
covered At any rate, the bog sandstone and the creek beds may have 
been laid down m a relatively short, probably simultaneous tune 

In his first report Dr Chamberlm regarded the bog sandstone as 
also the source of most of the bones which were found m the creek 
beds The animals had he thought, hved, died, and left their skele¬ 
tons in the sand before it had become consohdated I ater these 
bones had been eroded out and transported to their final resting place 
with the balls just desenbed This conception appeared to relegate 
the animals back in the Pleistocene to any convement time and the 
deposition of the creek beds forward to any required late date How¬ 
ever, when on Dr Chamberlin's second visit no bones could be found, 
either in the bog sandstone or m the creek on their way lo the fossil- 
bearmg beds, this hypothesis was abandoned ‘ Ihe solution of the 
nddle of the mixture of bones of extmet animals with human bones 
and pottery was therefore sought on other lines ” The critical 
problem was left “still crying for a satisfactory explanation ” 

In seekmg a solution of the problem Dr Chamberlin fell into various 
errors He appeared obliged to assume a late date for the animals 
and for man “Both of these deposits [No 2 smd No 3] were late m 
the history of the formations of the region, and the oldest of these 
formations bears both a paleontological and a topographical aspect of 
recency ”* In speaking of the marme coquina deposit he says that it 
does not bear evidence of great age, its shells being all of living species, 

*Bur Lthn Bull 3S 64-66 

*Jouni Geol 26 073 1017 
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and he cites the assignment, by geologists, of the terrace on which the 
coquina reposes to the late Pleistocene It would have been instruc¬ 
tive to tell us what Pleistocene deposits of mollusks are not composed 
of practically all existing species The Upper Pliocene of England 
contains from 90 to 95 per cent of living species of mollusks and this 
Upper Pliocene corresponds to the lower portion of the American 
Pleistocene Dr Ralph Arnold^ found m the Pleistocene Upper San 
Pedro beds, near Los Angeles, abundant molluscan species of which 
only 9 6 per cent were extmct In Dr W C Mansfield’s list of 
mollusks* are recognized 61 species Of these there are 19 species 
(exclusive of young and imperfect specunens) which are not indicated 
as occurring in the recent fauna Certainly not all of these are 
extinct but no one, I thmk, can affinn that none of them are If 6 
out of this lot are extinct the percentage will be 10 if only 3 are extinct 
the percentage will be 5 Another piece of evidence m favor of the 
early Pleistocene age of the Anastasia marl is the discovery m it of a 
bone of a camel, as reported by Sellards What stands m the way of 
referring the Anacostia marl to the lower Pleistocene? 

Dr Chamberlm fell also mto the error of accepting without further 
mvestigation the view that the terrace was a late Pleistocene manne 
formation It may be permitted to call it the youngest terrace, but 
that does not fix its place m the epoch Neither it nor the terraces 
above it are of manne ongm This is demonstrated by the total 
absence of manne fossils in all of them, except where local sinkmgs of 
the coast have occurred since the formation of the last terrace, and 
these depressions amount to only a few feet Had those terraces 
been submerged they would have been filled with mollusks Similar 
terraces are common m Europe along the coasts and many nvers, and 
on our western coast and they abound m fossils * Our east coast 
terraces are of nver ongin and were laid down m probably the earhest 
Pleistocene when the contment stood at a much higher elevation than 
now It was probably at this time when the now submarme channel 
of Hudson River was excavated and the channels of many of our other 
great nvers were cut deep, to be refilled at a later time Drs T C 
Chamberlm and R D Salisbury** reject the manne theory of the 
terraces along our Atlantic coast llie reader ought to peruse, on 

*Mem Calif Acad Sei 9 1903 

• Fla Geol Surv 9th Ann Kept p 78 

'SeeHAra Tratli de gfologte andAnNoiD Mem Calif Acad Soi S 1903 

*• Text Book of Geology 3 463-464 1906 
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pages 412 to 414 of the 15th volume of the Journal of Geology, a review 
signed T C C ,>* m order to obtam that writer’s opinion about the 
marme ongm of the terraces 

Dr R 1 Chamberhn further assumed that the animal remains 
were swept by floods mto the positions they occupied No proof can 
be afforded that a single bone was thus carried into those creek de¬ 
posits, although this transportation would not mvolve their belongmg 
to a Pleistocene stage older than that of the deposit No 2 However, 
the animals found there probably died not far distant 

In his efforts to prove the recency of the mammalian remains and 
the deposits at Vero, Dr Chamberlm hit upon two ideas which have 
come to other imnds smee that tune, if not before, and which appear 
to have given them much comfort These are (1) that the southern 
climate was better adapted for mammalian life than that of the north¬ 
ern btates and (2) that the mammahan fauna existed longer there than 
it did elsewhere These notions appear to inspire a sort of poetical 
feehng, for the conditions are spoken of almost always as that genial 
southern chme” and the animals are tenderly mentioned os “Imgermg 
longer there ” 

Doubtless dunng the Wisconsm glacial stage the mammals of the 
northern regions were forced southward, even into h londa and Texas 
Remdeer reached Kentucky, musk-oxen nugrated to Oklahoma, 
Elephas boreus (E pr%m%gen%ua, of authors) probably strayed as far 
south as I londa and Texas, and so with many other northern species 
When, however, the glacier retreated these animals did not remain 
there, but they kept as near the glacial front as they found it com¬ 
fortable Mastodons and certain elephants doubtless lived m Florida 
durmg the wane of the Wisconsm stage, but there is not a whit of 
evidence that they lived there at a later time than they did m New 
York or Michigan For a remdeer and a musk-ox the genial climate 
IS the one which furnishes plenty of snow and the kmd of food they 
need 

Now as to the matter of lingenng, it is a certamty that many of the 
mammals foimd in the Pleistocene beds at Vero, Peace C reek, Mel¬ 
bourne and many other places m Florida did Imger there and elsewhere 
and become extinct only at a later time Mylodon, one or more 
species of tapirs, the great ox Bison laiifrons, and Equus cofnpheatus 
appear to have lived on until the Sangamon mterglacial The Ameri¬ 
can mastodon, Elephas columbi, and the giant beaver lived long after 

“Journ Geol 16 412-414 1907 
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the disappearance of the Wisconsin glacier and left their bones in the 
deposits o\erlying the dnft It is also true that many other species, 
specifically unchanged, are still Imgcnng and they constitute the 
existmg fauna of North Amenca With the species named above 
there existed at Vero, Peace Creek, and Melbourne Megathenum, 
ChlamyUienum, Glypiodon, hlephas imperator, the h londa saber tooth 
tiger, and one or more camels In regions farther west and northwest, 
as at Fredenck, Oklahoma, Rock Creek, lexas, ‘ Hay Springs” 
(Peters) Nebraska, and m the Aftonian deposits of western Iowa, 
there arc found also numerous species of horses, camels. Mastodon 
minjicus and Elephas imperator, and these appear not to have existed 
anywhere after the first interglacial stage Had they contmued to 
exist their remams ought to be found in the deposits overlying the 
Kansjin, the llhnoian, or the Wisconsm dnfts Outside of the dnft 
region, m the Appaljichian ranges from I ookout Mountam, Tennes¬ 
see, to Frankstown, Blav County, Pennsylvania, m caves and fissures, 
have been collected numerous species of mammals of apparently mid- 
Pleistocene tunes, but none Of those mentioned as bemg charactenstic 
of the first interglacial stage In northwestern Arkansas an abundant 
fauna has been discovered m a fissure, but among these were no 
Elephas imperator, no Mastodon minficus, no camels, no Glypiodon, 
no Megathenum, no Chlamylhenum In the Mississippi embayment, 
extendmg from Cairo, Illinois, to the Gulf and on the south from west¬ 
ern Ixiuisiana to western Alabama, a very mterestmg fauna has been 
collected, consistmg of mastodons, elephants, one or two species of 
horses, tapirs, megalonyx, mylodon, etc , but agam the forms which 
are taken to be peculiar to the first mterj^acial, or Aftonian, stage are 
not found We are justified, I mamtain, m believmg that, instead of a 
few lingering here and there some hundreds of thousands of years, 
perhaps to conduct to the happy hunting grounds the spirit of some 
“mid-Recent” red man, they ceased existence near the close of the 
first mterglacial, or at most did not live beyond the Kansan glacial 
Therefore, I hold that the creek bed No 2, at Vero, and its contents 
belong m the first, or Aftonian, stage of the Pleistocene 
Dunng his second visit to Vero Dr Chamberhn was especially 
engaged m determuung, at the localities where human remains had 
been discovered, the relations of beds Nos 2 and 3 at their plane of 
contact^ His purpose was to learn whether the human remains were 
really found m No 2 or m what he regarded as the very recent No 3 
As to the skeleton No 1, the first one found, he thought that the 9 
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inches of brown sand overlying it was too thin to permit a safe 
conclusion 

At the locality of the second skeleton, where there hod occurred 
more vigorous streiun action, Dr Chamberlin carried the plane of 
contact nearer the layer of shells His conclusion was evidently that 
the human bones belonged m the muck 1 tyer or at least might have 
belonged there That he proved this he ccrtamly would not assert, 
nor would he perhaps regard it as necessary The writer believes for 
the reasons stated above that it can not be successfully contested that 
the stratum No 2 is of early Pleistocene age In case the muck layer 
belongs to the Recent epoch we may inquire what was the condition 
of that little valley durmg the mtervemng 200,000 or 300,000 years ^ 
I think that no evidence can be furnished that addition il deposits were 
laid down and afterwards removed Tt is, as already mentioned, 
probable that the muck had been iccumulatmg ever smee the begin¬ 
ning of the Kansan glacial stage, and 1 beheve that the fossils found 
testify to this proposition If, now, this is true what becomes of 
deductions based by Dr ( hamberlin on the skillful work which he did 
at Vero*^ 

Dr (■'hamberlin'* emphasises the importance of the presence of the 
pottery found at 'Vero No pottery was found in stratum No 2 
However, nobody has the knowledge or the authority to say that 
pottery was not used in Amenca by Pleistocene man As for myself, I 
would say that its presence in No 3 is evidence that early man did 
use it Recent revelations mdicate that m Amenca in Pleistocene 
times the art of working flint was far more advanced, in some tnbes 
at least, than had been suspected The same may be true as regards 
pottery 

It IS the wnter’s conviction that Dr Chamberlm erred as respects 
the age and ongin of the coastal terraces, the age of the Anastasia 
marl, the ages of the creek lieds and of the bog sandstone, the origin 
of the sphencal concretions, the manner of accumulation of the 
bones, the composition and fate of the vanous elements of the fauna, 
and the position and age of the human remains Nor can I give assent 
to any one of the four conditions set forth at the close of his second 
report 

The geologists appeared to be m agreement that there had passed 
between the deposition of stratum No 2 and No 3 no considerable 
lapse of time In that case the apparent break may mark the begm- 
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ning of the Kansan glacial stage The change of climate produced a 
more swampy condition of the httle valley and made it a less agree¬ 
able resort for such of the larger animals as yet remained and there 
was a denser growth of plants The muck accumulated slowly 
There appears to lie no evidence of either elevation or depression 
If the time that has elapsed be taken as 300,000 years and the thickness 
as 50 inches the amount added would be one mch in six thousand years 
The upper layers may lie comparatively young, the lower, very old 
While it IS possible that some bones were washed up from the lower 
layer there is no necessity for granting it, for they belong to species 
which continued to live in that stage 

Dr Ales Hrdhfika a theory of the presence of human bones in the 
deposits at Vero was short and simple 1 hey were purposely buned 
there No claim was made that there was anv visible disturbance 
of the sand, marl and muck such as would bo caused by diggmg and 
refillmg the grave There might at farst have been some unnatural 
mmgling over the cadaver, but the materials would soon regain their 
former relations He reported that evidences of this tendency to 
reestablish original conditions were observed already on the dump left 
by the steam excavator 

Dr George Grant MacCurdy, of Yale University, recorded his 
conclusions in two papers ** In each article he figured three of the 
flint spalls collected by Dr bellards Two were found in stratum 
No 2 One of these was shaped somewhat like the blade of a broad 
ax 'I he height was one inch the length of the thin edge was an 
inch and fave-cighths Dr MacCurdy’s explanation of its presence 
m the middle bed was that it had worked its way down by the aid of 
growing roots or burrowing animals One may be curious to learn at 
what pomt of such a spall a root-cap could stnke so os to guide it down 
through a bed of muck More spalls were found in No 2 than in the 
bed above it Might not one as well assume that some had been 
washed up from the lower bed into the upper one'’ The number of 
animal burrows tliat have lieen dug in our broad land may be just a 
httle short of infinite and arrow heads and spalls might work their 
way into these, but has any anthropologist ever found a flint weapon 
m such a situation' In the muck bed at Vero fragments of pottery 
were abundant How has it happened that none of these were as¬ 
sisted to reach No 2 either by roots or rodents^ The specious value 
of such explanations was definitely exposed some years ago by the 
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investigations made at Trenton, New Jersey, by the American Museum 
of Natural History 

Dr MacCurdy fell mto the same error as Dr R T Chamberhn 
and vanous other people, that of regarding the “fauna” found at 
Vero as an mtegral thmg which existed for a while and later dis¬ 
appeared I have shown already a number of genera which character¬ 
ized the first mterglacial stage as revealed at Vero and numerous 
locahties and which appear at no later stage Dr MacCurdy men¬ 
tions as occumng in the upper stratum (No 3) at Vero Elephaa 
columbi, MammiU amencanum, Chlamydoihenum, horse, and tapir 
CMamydothenum may have hved on for a while m the Kansan stage 
It may have possessed some of the vitahty of its near relative, the 
armadillo, which is still living in Texas As for Mammut amencanum 
and Elephaa columbi and certain peccaries, they contmued on probably 
all over the contment down close to or withm the Recent Mylodon 
and some species of tapirs and one of the horses found at Vero, Equua 
compheatua, and possibly E letdyt, held on until after the Uhnoian 
glacial stage 

After this article had been put in type the annoucement was made 
by Dr J W Gidley, of the U S National Museum, that he had 
found, in two or three locahties in Honda, human bones and artifacts 
definitely included within stratum No 2 These discoveries ought 
to end the dispute about the relationship of man to this important 
deposit 

PALEONTOLOGY — Characiera of the hrachtopod genua Lmgulidisoma 
Whitfield * George H Gibty, U S Geological Survey (Com¬ 
municated by John B Rbeside, Jr.) 

Many years ago, m the course of studymg certam faunas from north¬ 
western Arkansas, it became necessary for me to deal with a large 
senes of discmoid shells, and, while discussmg the identification of the 
species I ventured to glance at the gcnenc name that should be used 
for them These shells belonged to the group for which Hall and 
Clarke had revived D’Orbigny’s term Orhicuimdea, but it appeared 
to me that on their own showmg OrbicvJmdea was a synonym of 
Schizotreta Under these circumstances I cast about for some name 
that was already m the hterature rather than propose a new one, and 
provisionally adopted Lingulidtactna Whitfield Now Whitfield’s 

‘ PubliBhed by permisBion of the Director of the U 8 Geological Purvey Received 
March 3, 1028 
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deacnption of Ltrmxdtdisctna, if taken hterally, would make that name 
mapphcable to the orbiculoideas of Hall and Clarke, but I had reasons 
for believing that the description was in certam respects not accurate 
I was led to believe that Ltnguhdtscina could be used to replace 
OrbicuUndea, among other thmgs, by the fact that Schuchert m his 
bibliography of American fossil Brachiopoda had included under 
Lingvhdisana a shell that I knew to be a characteristic Orbtculmdea, 
and as I had usually found Schuchert well informed and accurate, I 
concluded, without inquiry, that he must be m possession of some 
esoteric knowledge regardmg those genera My confidence in this 
instance now seems ill-judged in view of the singular compilation that 
passed as the genus Ltngultducina Thus we have (1) Orbiculoidea 
neuberryi in which both valves are m agreement with Orbtadotdea as 
generally understood (2) Oehlertella pleuntes, in which the upper valve 
18 like OrlnaiUndea but the lower valve entirely different, the pedicle 
aperture being a notch m the margin instead of an obUque tubular 
perforation, and (3) Ltngvhdtsctna extlis itself, in which the lower 
valve IS like Orlnadotdea, but the upper valve different 

Some years after my comments on Orbiculoidea, in 1912 to be exact, 
Professor Prosser* took a hand in the Orbiculoidea question and quoted 
a letter from Professor Schuchcrt to the effect that 0 newberryi was 
included under Ltngididmctna by mistake This admission was 
perhaps unfortunate because otherwise Schuchert might lay claim to 
almost superhuman penetration m an allocation that, on the face of 
things far astray, now appiears to be very close to the truth Prosser 
not only made this allegation against my use of the name Lingulidis- 
cina but seemed to think that Hall and Clarke were entirely justified 
in their use of the name Orbiculoidea Though I could not agree with 
Prosser on this pxnnt, and though one of my reasons for substituting 
Linguliductna was shown to be falhicious, I continued to use Lin- 
gulidiscina until very recently, partly because 1 felt dismclmed to 
reopen the discussion and partly because Linguhdiecxna still seemed 
available on fairly good grounds 

Now Professor bchuchert’s inclusion of Orbiculoidea newberryi 
under LingiUidiscina was not my only reason for thinking that Ltn- 
gulidiscina could properly be employed for these Devonian and Car¬ 
boniferous shells Indeed, I found great difficulty m understandmg 
how, as was said to be the case m Lingvlidiscina, a brachial valve 
that had essentially the shapie and general plan of construction of 
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Ltngula could be mated with a pedicle valve that had essentially the 
shape and general plan of Orhtculotdea {Dtscina) m view of the fact 
that these plans are so unlike that the two genera are actually assigned 
to different orders of brachiopods lingvla to the Atremata and 
Orbtculoidea to the Neotremata I felt that Whitfield’s characteriza¬ 
tion could hardly be taken literally and that as his figures show the 
pedicle valve to have typical disomoid characters, the brachial valve 
was probably of the same type though possibly havmg an ipex uncom¬ 
monly near the posterior margm Ihese considerations appear not 
to have occurred to either Prosser or bchuchert, and neither of them 
seemingly tried to ascertam what the characters of LtnguMisana 
really were Ihe facta could be ascertained oiriy through an examina¬ 
tion of the type specimens, and these, through the unfaihng courtesy 
of the American Museum of Natural History, 1 have been able to 
study My observations in this field seem worth recording even 
though 1 now accept Orbiculotdea as a vahd name m the sense adopted 
by Hall and Clarke, for they help to establish the relations of Ltn- 
guluhscina to other genera, relations which Whitfield’s diagnosis left 
more or less doubt^ful If his diagnosis were taken without qualifica¬ 
tions, Ltngultdiscina could hardly be of lower standmg than the type 
of a new family One might even go a httle further and say that a 
brachiopod m which one valve had a tenmnal beak with shell accre¬ 
tions only at the front and sides while the other valve had a central 
beak with shell accretions equal all around, could not possibly occur 
m nature 

The generic description of Lingultdtscina reads thus 

“An inarticulate brachiopodous shell in which the upper valve is hnguloid 
in character, having a marginal or an essentially tcmunal beak the accretions 
by growth being along the lateral and basal margms lower valve discmoid 
m character and having its growth lines nearly equal on all sides of the mitial 

K mt and perforated on the cardinal side by a byssal sht or opemng, as m 
setna Shelly structure as in Lingvla and Dtsnna Muscular scars yet 
unknown Type, Ltngula emits, Hall * 

The type species of Lingtduitscma is commonly quoted as Lingula 
extlts HaU This is possibly m error Hall figured two specimens of 
L extlia, one of which was subsequently figured by Whitfield m il¬ 
lustration of the genus Lingvlidiscina I^gure 8 of Hall was described 
as "a specunen with the beak imperfect”, figure 9 as “a more convex 
mdividual which may belong to the species ” The language here 
employed clearly imphes that Hall was in doubt about the specific 

•R P Whitfield BuU Am Mus Nat Hist S 122 1800 
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identity of these two specimens and that the one shown by figure 8 
should be considered as the type of Lingula exihs On the other hand, 
it IS the doubtful specimen that was later figured by Whitfield as 
belongmg to Linguhdiacina If Hall’s two specimens are really con- 
specific with each other, and if the doubtful one is m turn really con- 
specific with the specimens that furnished the generic characters of 
Linguhdiscina, then Lingula extlta is m fact the type species of that 
genus The doubtful specimen is among those loaned me by the 
Amencan Museum of Natural History and I feel confident that 
it IS an Orbtculoidea The other and tsrpical specimen of Lingula 
exilis, I have not seen, but the growth lines in Hall’s figure suggest 
that it 18 really what hfe believed it to be -a large Lingula If such 
IS the case, L exili8 obviously is not the type species of linguhdiacina 
I have not thought it necessary to borrow the type specimen of Lingula 
extlia m order to form an opinion upon this point, for my inquiry is 
addressed at present more particularly to ascertaimng the characters 
of Linguhdiacina, and these depend upon Whitfield’s specimens and 
not on Hall’s 

To sum up my conclusions regardmg Linguhdiacina before comment¬ 
ing on the type material m detail '^'hitheld’s specimens are poorly 
preserved, probably exfoliated, certainly somewhat crushed, and 
certainly more or less broken at the margin Both valves are con¬ 
structed essentially as in Orbiculoidea of Hall and Clarke, though 
the apex of the uppier valve is more excentnc than is common m 
that genus Whitheld’s description is misleading, if taken hterally, 
m saying that the valve is '‘linguloid m character, having a marginal 
or an essentially termmal beak, the accretions by growth bemg along 
the lateral and basal margins ” I et us consider the type specimens 
m detail, first those representing the brachial valve 

I igures 1, 2, and 3 m Whitfield s descnption of the genus represent 
the same specimen, figures 1 and 2 bemg different views of the brachial 
valve These figures, which show a shell shaped like Lingula with a 
beak apparently termmal at the pomted postenor end, are accurate 
enough m so far as they represent the specimen as it now is, but they 
are highly misleadmg m so far as the specimen is decidedly imperfect 
The growth Imes run out half way up the sides of the brachial valve 
mdicatmg that the shell was broken m the margmal parts and that the 
postenor outhne was ongmolly much less pomted or at least that the 
present outhne is far from bemg the true outline The fiomt repre¬ 
sented in Whitfield’s figure as a termmal beak appears to be the true 
apex of the valve, so that the apex must ongmally have been situated 
some distance from the margin 
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Where diBCinoida were buned with both \ alves in conjunction they 
often suffered a lateral displacement due to compression, one valve 
projectmg on one side, the other on the other ^Vhen such specimens 
are broken from the rock the fracture is likely to occur where the 
valves are in contact, causing them to be defective along opposite 
sides Ihis condition is apparently exemplified by the specimen 
shown by figures 1,2, and 3 the brachial valve havmg slipped b vek- 
ward with the result that the brachial valve projected ^yond the 
line of contact at the posterior end and the pedicle valve projected a 
correspondmg distance at the anterior end The evidence for this 
mterpretation is as follows The brachial \alvc, even in its broken 
condition extends considerably beyond what appears to be the true 
posterior margm of the pedicle valve In addition to the specimen 
illustrated, however, we have the slab from which it was detached 
This slab retains the impression of the pedicle valve and also project¬ 
ing downwards from it almost at right angles, a considerable strip of 
shell, which appears to be the marginal part of the overlappmg brachial 
valve This stnp of shell, which surrounds the pedicle valve from 
part way up the left side to part way across the postenor end, where it is 
broken off, may, it is true, be a section of the pedicle valve itself, 
folded over at a sharp angle, but from the apparently small amount 
and general direction of the compression suffered this explanation is 
not so likely In any event, the brachial valve is undoubtedly im¬ 
perfect around the postenor margin and the idea conveyed by Whit¬ 
field’s figures IS highly misleadmg They represent the specimen as 
it IS, without showmg that it is fragmentary, and they seem to bear 
out the genenc diagnosis m a way that is most deceptive They show, 
it IS true, a shell that at first recalls some of the broader, more spatulate 
Imgulas, but in Lingula it is the pedicle valve that projects and is 
pomted, and the brachial valve that is short and more blunt at the 
postenor end, here the relation is precisely reversed, the brachial 
valve IS long and pomted, the pedicle valve short imd rounded at the 
postenor margm This is, to be sure, not at variance with what the 
descnption says, though it is at vananre with what the description 
seems to imply'—an agreement of some vital sort with Lingula How¬ 
ever this may be, the relation between the valves as they now exist 
m the specimen are m all essentials as they are shown m Whitfield’s 
figure 3, the pedicle valve rounded across the postenor end the 
brachial valve pomted and projecting well beyond it Such, one con 
say with almost perfect safety, could not possibly be the ongmal con¬ 
dition of any brachiopod shell and the fact affords clear evidence, if 
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only evidence of an abstract character, of serious imperfections m the 
specimen It is conceivable that in shells constructed on the discmoid 
plan the upper valve might be so obhque that its apical pomt projected 
beyond the pedicle valve, but the margms of the two valves would of 
necessity have the same outlme 

The ongmal of Whitfield’s figures 5 and 6 is a brachial valve which 
has a depressed convex shape and a nearly circular outline It is 
apparently unbroken around the posterior margm Ihis specimen is 
not unfairly represented by WTutfield’s figure 6, but his figure 5, which 
IS a side view, seems to be faulty It represents the convexity as too 
low and the slope to the postenor margin as not sufficiently abrupt 
The specimen itself gives mdication of havmg been flattened, for it is 
dissected by numerous cracks Whether on account of this, or of 
other imperfections, the exact location of the beak is hard to determme 
It IS perhaps more clearly seen if the valve is viewed from the side than 
if it 18 viewed from above, and is recognizable more by an abrupt 
change of direction m the outlme from a gentle curve to a straight, 
steep descent backward than by a pointed prominence on the surface 
Thus determmed the apex appears to be a little postenor to the point of 
greatest convexity and to be situated some httle distance up from the 
postenor margm (about 3 mm) When the valve is viewed from 
above, however, the beak through foreshortening appears much more 
margmal 

Whitfield’s figure 7 represents the ongmal specimen fairly well, 
although it fails to allow sufficiently for the breakage that is clearly 
mdicated at the nght side, so that the true shape was more nearly 
circular than it is represented The beak, as shown m the figure, is 
probably the true beak, but, as the legend states, the shell is folded 
mward at the antenor end so that the beak is not margmal as one 
might infer from the figure, but well up from the margm Perhaps 
even more of the mfolded shell was ongmally present than is actually 
uncovered At all events m shape this specimen seems to have been 
very similar to the one last considered, for the convexity was low and 
the beak situated postenor to the highest pomt and not very far from 
the postenor margm, though it was by no means margmal 

Figure 8 of Whitfield represents the specimen that Hall doubtfully 
referred to lAngnla extlta The sfiecimen is too imperfect to yield any 
facts relative to the genus Linguhducma, but it is without much 
doubt a discmoid shell instead of a Lingula and it may well belong to 
the same species as Whitfield’s other types 

In addition to the specimens actually figured by Whitfield there was 
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sent to me as part of the typical matenal another brachial valve whose 
characters appear to have been essentially like those of the brachial 
valves already considered The outline was circular, the convexity 
low, the beak strongly posterior but not marginal Fmally the bor¬ 
rowed matenal includes one of the type specimens of Orbiculmdea dona 
(that shown by figure 22 of Plate 2, Hall) The label is mscnbed 
“Ltnguhdisctna extlts, a type of Dtactna dona Hall ” Whether this 
expresses Whitfield’s opmion or some other I do not know In any 
event according to my conception of the species as denved from 
Whitfield’s specimens, the brachial valve of Ltngtdtdtscina exHia 
must have approximated very closely that of L dona, though on a 
larger scale, and the specimen of L dona loaned to me may well be a 
young specimen of L extlts 

Only two pedicle valves are mcluded among Whitfield’s typical 
specimens, both of them figured One of them is fairly well shown 
by his figure 3, though as the projectmg part of the brachial valve is 
figured with it, the reader may fail to appreciate that the pedicle valve 
18 broadly rounded at the postenor end and is very nearly symmetneal 
with a generally elliptical outlme, a fact to which allusion has already 
been made The major part of the valve is essentially flat, the margins 
are slightly upturned, produemg a gentle concavity but the parts of 
the shell adjacent to the pedicle scar are strongly introverted Ihe 
details of this scar are obscured The second pedicle valve (shown 
by figure 4 as a mold of the extenor) corresponds closely in character 
with the first one, aside from being more circular in outlme It is 
gentlv concave over most of its extent owing to upturned margins, 
and has a large, deeply introverted pedicle scar Whether the pedicle 
had an exit through an obhque tube as in OrbtcuUndea or through an 
open fissure as in Oehlertella is not clearly shown by either specimen 
For my own part I am strongly of the opinion that it issued through 
an inclosed tube, partly because no margmal sht has been observed, 
but more especially because an mtense deflection of the surface at the 
locus of the pedicle, such as we have m these shells would more natu¬ 
rally accompany an oblique tube than an open slit Incidentally, the 
specimen last desenbed is associated with its fellow valve, which, 
however, is highly imperfect Without showing any characters 
clearly it tends to corroborate the characters ascertamed from the more 
perfect brachial valves already commented on 

The superficial characters of these shells are to some extent a matter 
of surmise It is perhaps remarkable that all the brachial valves 
appear nearly smooth whereas the pedicle valves show the thm. 
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Widely spaced, concentnc hrae so characteristic of Orbtculotdea 
All the specimens are more or less macerated or exfohated, but there 
IS no apparent reason why from this cause the one valve should not be 
defaced equally with the other It is possible that the lower or pedicle 
valve retained these markings while the brachial valve which protected 
it, but which was itself liable to all the chances of abrading and cor- 
rodmg substances, might have lost them On the other hand, I recall 
havmg seen orbiculoidcas which showed a similar variation m sculp¬ 
ture In both valves the central region was marked m the usual man¬ 
ner by spaced concentnc lime, but these gradually became obsolete 
toward the margins, detcnoratmg into feeble rounded stnae of growth 
The obsolescence of the sculpture was commonly more pronounced 
on the brachial valve than on the pedicle valve If among these 
Imguhdiscmas several that retain the upper and lower valves in con¬ 
junction have the one almost smooth and the other sharply stnated, 
others, especially Hall’s specimen of Lingula extlts, are not without 
suggestion of the characteristic Orhiculoidea sculpture in a defaced 
condition 

To sum up the conclusions that seem to follow from my observations 
on the typical specimens of Iingvhducina The outline is as a rule 
almost circular though elongated specimens occur in which the 
length IS decidedly greater than the width 

The brachial valve was depressed-convex with the beak obscure 
but in position postenor to the highest point and not far from the 
margm m that part, though obviously by no means marginal The 
configuration is m general like that of Orbiculoidea, it may be somewhat 
extreme m the lowness of the arch and m the excentnc position of the 
apex, but it is not without parallel among specimens that seem prop¬ 
erly to belong m that genus 

The pedicle valve also appears to be constructed like that of Or&icM- 
lotdca My observations do not establish this, although none bears 
evidence to the contrary The pedicle sht is here especially m mind, 
the configuration otherwise is not quite typical, for whereas m Orbucu- 
Undea the pedicle valve is gently convex nsmg to a pomt in the central 
part (see Hall and Clarke’s figure on p 125), in these shells the pedicle 
valve IS faintly concave, though it has a strong dellcotion in the 
postenor quadrant if the pedicle scar is taken mto account In 
configuration this type would thus appear to be somewhat inter¬ 
mediate between Orbtculotdea and Roemerella, though it is much more 
like Orbtculotdea On the other hand, many recognized orbiculoideas 
have a pedicle valve that is almost flat, or even faintly concave, 



HAT 4,1928 


COBB NEW SPECIES OF 8TBINOOLAIUUS 


whether by nature or by accident it is hard to tell Few that have 
come under my observation are so strongly arched as Hall and Clarke’s 
diagrammatic figure 

The sculpture is m a general way that which is common to most 
Paleozoic discmoids That of the pedicle valve appears to be perfectly 
normal but that of the brachial valve, if not defaced, has more or less 
degenerated from widely spaced sharply elevated concentnc lines mto 
relatively mconspicuous fascicles of growth Imes 

From the facts as they appear to me I would not hesitate to describe 
Whitfield’s shells us representmg a somewhat unusual species of 
Orhumloidea 

ZOOLOGY ■— A new species of the nemic genus Syrmgolaimus, with a 
note on the fossonum of nemos ‘ N A Cobb, U S Department 
of Agnculture 

The writer’s collection of Syrmgolaims shows them to live on tem¬ 
perate and tropical sea coasts m many parts of the world Among 
other places, his Syrmgolaims (1888-1927) represent the East Indies 
(Larat), Polynesia (Noumea, Hawaii), the Atlantic imd Pacific Coasts 
of Panama, the Atlantic Coast of the United States, and the English 
Channel The manuscript record of these collections contains full 
descriptions of a number of new but unpublished closely related species 

Our knowledge of this genus has mcreased but little since de Man 
described the type species, his S stnatocaudatus The present publi¬ 
cation adds mformation concermng (1) the labial papillae, (2) the 
amphids, (3) the phasmids (^), (4) the fossonum, (5) the mtestme, 
(6) the male gone, (7) the food habits, and (8) the geographic distnbu- 
tion 

Syringolaimus smangdus, n sp 

The transparent, colorless cuticle is traversed by plain transverse stnae 
very difficult, or almost impossible, to resolve, which arc not altered on the 
laterid fields Famt traces of wings occur, beginnmg near the head and end- 
mg on the tail Longitudinal' stnae," due to the attachment of the muscula¬ 
ture, are visible in nearly all regions of the body No senes of pores have 
been seen m the cuticle Of the highly mobile bps there probably are three, 
but they are no more than sub-distinct, and are small and somewliat rounded 
Ihe pharynx is armed m front with three duplex (somewhat lobster-claw- 
like), m profile somewhat inverted-comma-shaped, subacute odontia (Fig 
1, mnd) Imvmg an outward throw of about 180°, a movement seen on more 

1 Embodying inTestigationB made largely at the Laboratonee of the U S Bureau of 
Fishenei at Woods Hole, Mass Received February 25 1028 
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than one occasion to occur every second or so when the live nema was placed 
under the microscope under slight pressure (Fig 1) The cross-section of the 
pharynx is round-tnquetrous, almost circular, with faint subordinate mark¬ 
ings in the middle of each side, mdicatmg on the whole a hexagonal structure 
There arc no eyespots Ihe base of the pharynx may be surrounded by a 
very faint ellipsoidal swclhng T here is only a faint pharyngeal muscular 
swelling, though there are fairly well developed mandibular muscles, lying 
along the outside of the pharynx (h ig 1, mac mnd) 1 here is a rather distinct 
but small conoid cardia, onc-third as wide as the base of the neck, or less 
The ventnculus stams (hfferently from the remainder of the intestine showing 
a distinct function to be discharged here m the hving condition liowever the 
ventnculus appears somewhat ‘ structureless ’ (f ntre) The granuk s in the 
cells of the intestine are of several distinct kinds some of them are colorless 
{gm irnsj) vnt), others are emerald green {grn trd int —hence the specific 
name smangdus, none arc bircfnngent Iho content of the mtcstine is 
usually reddish or greenish, and often is denved specifically from an alga b<^ 
longing to the family Halfsiac (Fig 3), among which spt cimens of byrtngolaimua 
smangdus are often found Ihere is no prerectum From the somewhat 
elevated lips of the anus, of which the antenor hp is the more elevated, 
the cutinizcd rectum extends mward and forward a distance about equal to 

j0 

Fig 2 —t-nailfi natural luio covered with a very dark green pile or felt consist 
ing of microscopic algae The nature of (his growth is illustrated in Fig 3 

two-thirds of the corresponding body diameter The lateral chords enlarge 
from one-fifth (terminad) to one half (mcdiad) as wide as the body hrom 
the medium-sized continuous vulva, the cutimzed vagma leads inward at 
right angles to the ventral surface three-fifths the way across tht body The 
uten contain only one egg at a tunc, arc straight, three to four times as 
long as the body is wide, and from one-fourth to one-SLxth as wide as long 
The two opposite, equal, symmetrically arranged ovaries, about half as wide 
as the body, are reflexed about two-thirds the distance back to the vulva and 
contam ten to fifteen ova, mostly in smgle file The elongate egg may bo 
3 to 4 body-widths long, appears relatively narrow, and seems to be deposited 
before segmentation 

2^ *\.i *3’4 1 he smgle gubemaculum (gul>) 

may consi^ of two arcuate subslender, parallel, amalgamated pieces, and is 
rather closely applied to the spicula Pha8mids(?) (Fig 1) occur on the 


Fig 1 —Male of Syrxngolmmvt gmangdvt, together with four different views of the 
head end Below, a diagrammatic drawing of the front view of the head Above three 
sketches showing different atUtudes of the mandibles ' or fossores Tlio fossoren are 
also shown in Iwth the other illustrations The lettcnng of the illustrations consists 
of self-explanatory abbreviations arranged in the Latin order gm vrd ttU—granulum 
vtnde inteahnalxB —green granule of the intestine etc 
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algal growth from tho snatU shown 
in Fig i, broken or diasocled away 
Below 18 the shell of the inollusk 
On it an incrustation orange in 
color, consisting of an alga belong¬ 
ing to the family llalfsioe, prob¬ 
ably to the genua Ralfna On this 
incrustation there is a thick felt 
like growth, consisting of blue 
green and yellow green algae 
Syringolatmus smarigdus feeds 
upon the orange-colored alga 
ndiich it can reach only by digging 
through the green algal growth 
above 


lateral lines near the middle of the tail on 
both sexes While there is no distmct bursa, 
the cuticle is fomtly thickened m the sub- 
median repon near the anus, possibly a very 
rudimentary bursa 

IlabUat Common among minute hlamcn- 
tous algae on the surface of marine mollusks, 
especially the snail Alectnon obaoleta (Fig 2) 
Also found m sand on beaches, and in sand 
m several feet of water off shore Woods 
Hole repon, 1910 to 1927 There is good 
reason to suppose it ranges both north and 
south from Woods Hole along tho Atlantic 
Coast It occurs m beach sand from near 
Falmouth, and m clear white sand in five 
feet of water m a cove at the entrance to 
BuEsard’s Bay, also at Waquoit, Mass, 
among algae on the shell of the hving snail, 
Alectnon obsoleta (Nassa) and on the shells 
of live snails from the Pel Pond at Woods 
Hol( Its food seems alw lys to be vegetable 
matter, and in many cases consists entirely 
of the contents of the cells of a microscopic 
alga belonpng to the genus halfsta (?) 

Outward Acting Nemic “Mandibles" 

The wnter’s study of tlie attitudes m 
which the mouth parts became fixed led 
to the conclusion that in Axonolaimtis 
and its relatives, as well as m a large 
nunaber of other ncmas, the onchin (and 
odontii) had an outward throw If so, it 
was an obvious deduction that these 


organs were diggmg organs, for which 
the word fossor* seems indicated This deduction led the writer long 
ago to introduce into generic names of such nemas root words mdi 
eating a diggmg function on the part of the mouth organs, as for 
instance in the genus names Scapirella, Dtploscapter 
It is, however, difficult to observe these organs m operation, and 
hence of mterest to record that such organs have been seen m action 
in a Syrmgolaim (Fig 1), and furthermore that S smangdus has been 
observed under conditions constituting strong additional circum¬ 
stantial evidence that these organs are venly digging organs S. 


* foaaor (plural, fosaorea, collective foaaonum) a tool or orxan used for digging, 
usually existing in a plurality and acting symmotrically outward from a plane or axis 
Related to fossorial —said of animals that dig 
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smangdus is found m algal “incrustations ’ of the family Ralfsiae, 
and probably genus Ralfsia * It is very apparent that the nema feeds 
upon the Rdlfsia for the color and structure of the contents of the cells 
of this alga are strikmgly characteristic and the mtcstinal content of 
the associated SjTingolaims not only has exactly the same color, but 
frequently is otherwise of such a character that it could be derived 
only from the interior of the Ralfna cells Often, however, there arc 
scattered foreign birefnngent particles (carbonate of lime) mixed with 
the ingested food but these birefnngent particles are similar to those 
found among the filaments of the Ralfsia, and, takmg mto account 
the relative size of the mouth parts of the Syringolaun, it is very 
natural to suppose that some of this foreign matter would be taken in 
with the food 

No one had previously explained the precise nature of the mouth 
organs of Synngolaimus Ihey consist of three small, arcuate, more 
or less acute odontia with a spirally outward throw, well adapted to 
bonng and diggmg (Fig 1) Now, it so happens that the location and 
structure of the incrustation formed by the Ralfsia would require 
digging on the part of the nema in order to obtam food from it, for the 
Ralfsia mcnistation on the snail shells (A lectnon) is usually overgrown 
with a thick comparatively impenetrable felt of filamentous green 
algae (Tig 3), hence the Rdfsia can be reached by the Synngolaimus 
only by digging 

The snail, Alectnon ohsoleta (Nassa), lives between tide marks and 
hence twice daily is exposed to the air, and on each such occasion any 
algal growth on it naturally dries up more or less Here then is an 
additional comphcation in the environment of the byrmgolaim—a 
highly and rapidly vanable temperature and salinity It is reason¬ 
able to suppose these unusual circumstances might give nse to a pecu¬ 
liar nemic form adapted to the environment Thus a clue is found to 
the marked peculianties of form and structure noted in Synngolaimus 


• Kalfsia fide Dr I F Lewis 
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ARCHEOLOGY— Check-stamped poUery from Alaska^ Henry B 
Collins, Jr , U S National Museum (Communicated by D I 
Bubhnell, Jr ) 

Check-stamped pottery as an archeological t 5 rpc m America is 
restricted to the south Atlantic and Gulf region from North Carohna 
to western Louisiana, and the only modern Indians known to have 
made it were the Cherokee It was with some surprise, therefore, that 
while cataloging the material collected by Dr Ales Hrdli£ka in Alaska 
m 1926,1 found a sherd of otherwise typically Eskimo pottery bearing 
a check-stamp design This sherd was picked up on the beach east of 
Cape Nome on Norton Sound 

I ast summer, while engaged m anthropological work on Nimivak 
Isl uids, Maska, I found more of this pottery Some three dozen 
sherds, all apparently fragments of the same vessel, a large flat- 
bottomed jar, were found together, about a foot below the surface 
near the ruins of some old houses at the present village of Koot on 
the northeastern end of Numvak Island A sherd of similar typo was 
obtained from an Eskimo who claimed to have found it while making 
the excavation for a new house at the same village 

In the accompanymg figures are shown three of these sherds to¬ 
gether with the one found by Dr HrdhiSka on Norton Sound, and for 
comparison two sherds from southwestern Louisiana The practical 
identity of these pieces, as far os ornamentation is concerned, is appar¬ 
ent The ornamentation was produced by applymg to the soft clay a 
wooden paddle or stamp, on the surface of which was carved a checkered 
pattern 

Most of the pottery from the Eskimo area is plam except for simple 
punctate, mcised, or corrugated ornamentation about the nm Some¬ 
times, however, the entire outer surface of the vessel has a rough pitted 
appearance brought about by the apphcation of a paddle less carefully 
carved than those which made the impressions on the pottery here 
illustrated 

1 he manufacture of pottery is no longer practiced among the Eskimo 
but the process has been desenbed by Gordon, as related to him by an 
old eskiino at Cape Nome who had observed it “A (juantity of clay, 
procured from certam locahties on the tundra, was reduced to a smooth 
paste by mixmg with walrus blood and kneading it with the hands 
A quantity of sand from the beach was added, together with fane 


Received March 7 192S 
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feathers from the breast of the ptarmigan From this matenalthe 
vessel was built up by means of the hands with the aid of a flat piece 
of wood shaped like a paddle Sometimes the extenor was hnished 
smooth and either left plam or decorated with mcised Imes and dots by 
means of a pomted stick Instead of a smooth finish a pitted surface 
was sometimes produced by means of a roughly carved paddle or by 
wrapping the unbaked vessel m a piece of grass mattmg which left its 
impression Ihe finished product was then baked m a wood fire 
\\ omen, and not men, were engaged m this mdustry ”* 

More than merely showmg the presence of a certam type of ceramic 
decoration m Alaska, the findmg of this pottery, identical in omamen* 
tation with that from a distant region, is beheved to be of mtercst as an 
ex imple of how two totally unrelated cultures have produced an iden¬ 
tical result The check-stamped pottery of Carolma and I ouisiana is 
obviously related m origm, but the sporadic occurrence of the same 
decoration among the Eskimo is of no more significance, as an mdica- 
tion of cultui il contact, than would be the presence of, for example, 
an occasional circle and dot design in the Gulf region 

PROCEEDINGS OF THE ACADEMY AND AFFILIAl'ED 
SOCIETIES 

THE ACADEMY 

198th MEETING 

The 198th roeetioK was held jointly with the Washington Society of 
Engineers, the Chemical Society of Washington and the Amencan Society 
for Steel Treating (Washington Chapter) in the Assembly Hall of the Cosmos 
Club on Thursday, March 19, 1925 

Program Dr Carl Benedicks, Director of the Metallographic Institute 
of Stockholm, The theory of high speed steel Three different factors are 
known to mcreasc the hardness—the resistance against permanent deforma¬ 
tion—of a given metal 

1 Deformation at low temperature, or 'coldworking ” This may be 
explained without any assumption of a dubious “amorphous, ’ hard state, 
by considering the mode of deformation called in crystallography timn 
translation the increase in hardness is the result of mtcrcrossmg twin lamellae 

2 Admixture of substances hard in themselves Thus the hardness of 
iron 18 mcreased by a content of the hard carbide, cementite, which occurs m 
carbon steel 

3 file occurrence of a substance in the state of solid solution In 1901 
the speaker pointed out that the sohd solutions of the metals are much harder 
than the metals themselves Koumakow has smee shown this to be true for 
sohd solutions in general The speaker further, in his thesis of 1904, pomted 

• G B Gobdon Notes on the western Eskimo Trans Dept Arch Umv Pa 11 (1) 
8»-84 ig06 
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out that a metal is hardened if another element is made to occur in it as a 
BUTOrsaturated sohd solution 

In every case where the metal—such as iron—possesses two different al 
lotropic states, the gamma and the alpha states, quenching may cause two 
different sohd solutions to occur simultaneously a supercooled solution (as 
‘'austemte”) and a auj^ealurated solution (as ‘ martensite ) The slow 
transformation of the first mto the second explams a number of hardness 
problems which otherwise demand special assumptions 

For high speed steel it has been established by X ray analysis that tungsten 
possesses the same atomic lattice as alpha iron, diffcnng from that of gamma 
iron Hence it was natural that the tungsten is more easily mixed with alpha 
iron than with gamma iron According to a general rule of physical chem¬ 
istry, this implies that the stable region of the alpha iron was raised to much 
higher temperatures than would otherwise prevail The alpha iron thus 
acquired a stabihty at high temperature that would not otherwise occur 
In the case of carbon steel, a supersaturated, hard sohd solution is obtained 
on quenching the high speed steel from a temperature so high that its carbide 
phase IS dissolved J he mam difference produced is the raising due to the 
presence of the tungsten of the range of temperature for the existence of 
alpha iron {Author s abstract) 

IOOtH HBETINd 

The 199th racetmg was held jointly with the Washmgton Chapter, Amen- 
can Society of lorcstcrs in the \s8tmbly Hall of the Cosmos Club on the 
evening of Thursday April 16, 1925 The general subject was a bymposium 
on Fortsl Science The opening address was given by Col W B Greeley, 
Chief of the U S Forest Service, after which addresses were given by L N 
MxTNNSon Timber growing and protection from fire, by H S Betts on Timber 
utilization and by products, by Haven Metcalf on borest diseases and their 
control, and by i F Snydlr on Forest inset t pt sts and tht tr control 

Col W B Greeley, Fored Science in the United States lorcstry m the 
Umted States thus far has largely had the aspect of a crusade a subject for 
state or federal legislation, an activity of public agencies and a field for 
popular education These all have their place m a national m« vreipent but 
they represent only a prehmmary stage We arc now entering a much 
broader phase of forestry The United States has used up two-thirds of its 
virgm timber supply I ike all the progressive countnes of the Old World, 
which went through an identical process of depletmg natural resources, the 
value of wood m this country is creating a demand for a new source of supply 
The force behmd the current progress in forestry is becommg more and more 
largely one of cold economics 

It IS perhaps worth while to take the measure of the job cut out for forest 
science m the Umted States We now consume about twenty two and one- 
half b illio n cubic feet of wood annually, or more than two-^ths of all the 
forest-grown material utihred by the entire world In no great length of 
time this enormous volume of raw material must be produced by the practice 
of forestry It is equivalent to about 280 milhon tons of material a year 
This IS nearly four times the toimage of iron ore produced m the Umted States 
and well over ten times the annual production of cement fhe quantity of 
wood required Annual ly by the Umted States is over twice the total annual 
production of all cereal crops 

The size of the forestiy problem of the Umted States is not, however. 
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gauged correctly simply m terms of raw material Another very unportant 
side of it 18 the effective use of land About one-fourth of the soil of the 
United btatos is now either forest land or land apparently fit only for pro¬ 
ducing wood There is small prospect that this area wiU be matenally re¬ 
duced at least for many year^ to come The profitable employment of land 
and the rural prosperity that depends upon it loom just os large m our national 
economy as the problem of providing a sufficient supply of forest-grown 
materials 

The task of forest science m Amenca is to create the basis of ascertained 
facts upon which and only upon which this far-reachmg economic evolution 
can be soundly predicated We often compare forestry with agnculture, and 
in ski tching the field of forest science analogies may readily be drawn with 
the development of agncultural science forestry, like agriculture mvolves 
(1) the protection of crops from destructive agencies, (2) crop culture and the 
^tterment of j lelds in quantity and quality, (3) the utilization and market¬ 
ing of crops, with a view particularly to the most effective conversion of raw 
materials into commodities of commerce and (4) the iconomics of crop 
production and land use which guide sound investments of capital and labor 

The protective phase of forest science deals with the preservation of both 
old and growmg timber from destruction or serious injury by fire, insect 
pests, and disease It is not readily appreciated perhaps that there is an 
important scientific aspect to the protection of forest areas from fire 

horcst insi cts and tree diseases offt r a large field for the expert entomologist 
and pathologist Not only are the aggregate losses of forest grown material 
enormous not only must reasonable security from such losses be provided 
for the capital and labor invested m timber culture ui many instances the 
productive side of forest science cannot be soundly developed without direct 
correlation with the prevention or control of destructive pests And on the 
other side it seems probable that much of the loss from forest insects or 
diseases will be effectively reduced only by proper methods of silviculture or 
timber management 

The second division of forest science, so to speak, is timber culture In this 
as m the protective side of forestry there is an immense field for creative work 
in Amcnca While certain principles and much m the way of practical 
expcnencc can be borrowed ^vantageously from the Old World the sdvi 
culture of the Umted States can only be an outgrowth of its own soil climatic, 
and biological factors Its problems include the more or less distinct growth 
requirements of at least 100 commercial species of trees 

American foresters have undertaken to develop and apply the art of timber 
culture m our woodlands from the more obvious facts deduced through 
superficial observation and the principles of forestry developed by European 
experience It has thus far been more a rehance upon faith than upon exact 
knowledge of the sort which bocks up the undertal^gs of the chemist or the 
engmeer We cannot yet predict with any close accuracy the yields of timber 
to be obtained in many portions of the United States under even the simpler 
and more rudimentary pnnciples of timber culture 

The third phase of forest science deals with the utilization of timber after 
it has been grown Wastefulness m the exploitation of American forests and 
m the manufacture of their products has been engendered by the very abun¬ 
dance and cheapness of our virgin timber More economical use of wood is 
just as essential a part of forest conservation as the growmg of new crops of 
timber 

This may appear to be a field for engmeenng or chemical or physical 
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science rather than forest science Unquestionably it will call for the expert 
services of many trained engineers, chemists, and physicists However you 
may view it as a field of scientific endeavor, its problems are closely Imked with 
those of forestry 

And finally, forest science will not be complete without a comprehensive 
understanding of the economics of timber growing, timber transportation, and 
timber use The business man wants to know whether forestry will pay, 
particularly since timber growing enterprises represent mvestments of 
capital over such extended pcnofls Only genuine scientific study can 
develop the economic background of forestry in the United States 

We are appreciating more and more clearly that no group of scientists lives 
unto itself, and that no field of scientific work can be marked out by sharp 
barriers cuttmg it off from other fields This is true particularly of forest 
science Its lines of work and interest reach out at many points into the 
fields of pathology, entomology, plant physiology, chenustry, and the en¬ 
gineering sciences It is fruitless to attempt to say where one domain ends 
and the other beings The development of forestry needs the active participa¬ 
tion of many scientific groups and agencies, each marching under its own 
colors (Condensed from speaker’s manitacnpt) 

F N Mitnns, Timber growing and ‘protection from fire Timber growmg 
research has been conduct^ for the most part at the federal forest expenment 
stations The whole question of timber production is involved including 
such things as nursery and plantmg practice, development of the best methods 
of harvesting the mature crop in order to insure the establishment of a new 
forest in the shortest possible time, and the determmation of the yields which 
can be obtained at different ages and for different types of forest Investiga¬ 
tions have indicated that the Douglas fir regenerates after cuttmg from the 
seed which had been stored m the forest htter previous to cutting that the 
western white pine seed can be held over in the forest soil up to six years 
that it IS necessary to save all the advance growth in the western yellow pme 
forests because climatic conditions are so severe Investigations have shown 
that in various forest types the debns resulting from loggmg must be disposed 
of in different ways, in one region it can be scattered over the ground, in 
another it must be piled and burned, m another burned broadcast at certam 
seasons of the year Already marked results have been obtamed by following 
the practices indicated by the work of the forest expenment stations One 
of the interest ing recent developments has been m our knowledge of forest 
fires, how and why they bum, and how they may be lx tter controlled De- 
taileid studies have indicated that forest fire wi athcr can be pn dieted and 
that there is a close relationship between weather conditions and the spread 
of fire As a result, there is now developing a technique of fire protection 
which is displacing the manual labor method by one of scientific accuracy, 
and we are now better able to appraise the damage that fires do The 
problem of the forest experiment station is that of how to obtain the maximum 
forest crop in the shortest possible tune (Author’s abstract ) 

W ALTER D Lambert Recording Secretary 
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THE GEOIOGICAL SOCIETY 
434th MEETING 

The 434th mocting was held at the Cosmos Club, January 11,1928, Presi¬ 
dent Hewett presiding 

Program F I Matthes Emdenee of three glaciattons m the Yoaemite 
region In a previous communcation the speaker has set forth the facts which 
in his judgement prove conclusively that the Yosemite region has been 
subjected to glaciation twice dunng the Pleistocene epoch He now desires 
to present certain evidences that would seem to point to a third stam of 
glaraation that antedated the others These evidences were noted by 
Frank C Calkins and himself as early as 1913, but they then seemed hardly 
conclusive enough to be made the b^s of a positive statement A recent 
reinspection of certain critical areas, however, leads the speaker to believe 
that there is warrant for at least a tentative recogmtion of this third, very 
early stage 

The evidence found thus far for three stages of glaciation m the Yosemite 
region may be summed up as follows 

The laUst stage, which corresponds m all probability to the Wisconsm 
stage of the contmental ice sheet, is indicated by a senes of well preserved, 
sharp-crested moraines containing a large proportion of unweathered boulders 
The rock surfaces that were ovemdden by the glaciers of this stage have 
suffered but httlc from weathenng mid still retain their pohsh and stnae over 
considerable areas 

An earher stage of glaciation that was marked by a much greater extension 
of the ice streams than was the Wisconsin stage is indicated by another senes 
of moraine of greater volume but less well preserved than those mentioned 
They are as a rule inconspicuous and difficult to trace because of the de¬ 
struction of their crests and the smoothing of their flattened bodies by a 
surficial layer of sand denved from dismtemted boulders Most of the 
boulders witlun these older morames are env^oped by a femigmous coating, 
and are decomposed and rust stained to a depth of at least half an mch The 
rock surfaces that were planed by the glaciers of this earher stage, far from 
retaining their pohsh, have been stnpped of disintegrated rock to a depth 
of several feet This is shown by the height of residual pedestals preserved 
under protecting boulders and still better by the height of dikes of resistant 
aplito that now project above the granite which forms the country rock 
Some of the dikes on Moraine Dome stand from 7 to 10 feet high above the 
granite 

The third and earhest glaciation is beheved to be indicated by isolated 
erratics situated at levels from 100 to 200 feet above the highest of the older 
morames, and composed only of the most durable rock types such as quartsite 
and highly sihceous granite In some places, as notably on the upland to 
the east of Mount Starr King, such isolated erratics occur on nearly level 
tracts where the washmg action of rain water can not have been especially 
vigorous and where in general moraines would have a good chance to be pre¬ 
served for a long time They lie, moreover, in places where there is good 
reason to beheve that fairly heavy morames were once laid down It is en¬ 
tirely probable, therefore, that these erratics are the sole remnants of moraines 
of much greater antiqmty than those which make up the so-called older senes 
(AiUhor’eabiitract ) 

William W Rubby Poas^levaneetn marine Cretaceous shale tn Wyoming 
Microscopic examination reveals laminations about 1/100 of an inch thick 
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in manne shale in many Upper Cretaceous formations in the Black Hills 
region These laminations are of different kinds, marked by three types of 
alternations (1) coarse and fine particles, (2) much and httle organic matter, 
and (3) CaCOs and silt Examples mtermediate between (1) and (2) form a 
gradational senes, with those l^mations made by alternations of particle 
sue the thicker, and those made by alternations of orgamc content the thinner 
This gradation indicates that at least these two kmds of lammations were 
formed by the same process and dunng approximately equal time intervals 

Storms or floods might have caused the alternations of coarse and fine 
particles but the laminations marked by varying content of organic matter 
and hmc seem to call for recurrent cycles of organic growth or temperature 
changes The fact that thin laminations have been preserved indicates 
that sporadic storms rarely disturbed the sea floor and the rcgulanty of the 
alternations suggests that the cause, whether storms nr not, recurred peri¬ 
odically Seasonal changes in temperature, rainfall, and food-supply or 
periodic shifts of manne currents probably afford the simplest explanation 
of all three kinds of alternations and, of these two possibilities, seasonal 
changes appear the more likely 

It 18 conceivable that annual layers might have formed in the Upper 
Cretaceous rocks of the Black Hills region, for fossil wood and other evidence 
indicate that the chmate was seasonal, and flocculation, which might possibly 
prevent the separation of sand and clay mto coarse and fine layers, probably 
would not prevent the formation of layers rich m organic matter and lime 
And once formed, thin layers might have been preserved, for the deepest 
part of the Upper Cretaceous interior sea probably lay near the present 
Black Hills, alM, wave action may not have extended as deep dunng the 
widespread equable chmates of Upper Cretaceous time as it docs today 

The hvpotnesis that the laminations are annual is tested roughly by com- 
panng the thickness of the observed laminations with the thickness that 
annual layers might be expected to have V arves in glacial deposits from 
other regions are commonly much thicker but many varves in lake deposits 
and m some manne rocks arc of about the same thickness as these laminations 
Estimates of the expected thickness of varves in the Upper Cretaceous rocks 
near the Black Hills also appear to support the hypothesis Three methods 
of estimation—(1) The probable area of land drainmg mto the Upper Cre¬ 
taceous sea and the supposed rate of erosion on the land, (2) the total thick¬ 
ness of Upper Cretaceous rooks in the region divided by Barrell’s estimate of 
the number of years la the Upper Cretaceous, and (3) the rhythmic alterna¬ 
tions in Upper Cretaceous rocks in eastern Colorado which Gilbert suggested 
were formed dunng precession cycles—all indicate annual layers only sbghtly 
thmner than the oowrved laminations A modification of the second method 
(total thickness of Upper Cretaceous rocks divided by old estimates of Upper 
Cretaceous time ba^ on the amount of salt in the ocean) indicates annual 
layers somewhat thicker than the observed lammations 

Thus, the laminations arc of about the nght thickness to be annual they 
were not caused by daily venations or by cycles several thousand years long 
However, this is no proof that they arc annual for they might have formed 
every few months or years In fact, more detailed compansons (a) of the 
length of Upper Cretaceous time mdicatcd by the laminations with that 
estimated by Barrell and (ft) of the rate of eastward transgression of the 
Upper Cretaceous sea (calculated from the number of laminations and the 
distance of the transgression) with present rates of strand-hke movements, 
suggest this latter possibihty Yet these two relatively small discrepancies 
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miKht be explained equally woU (1) if the average thickness of the observed 
laminations is not typical of the senes in the region, (2) if Barren’s estimate 
of Upper Cretaceous time is too long, or (3) if there are many inconspicuous 
unconformities or diastcms in the stratigrap^c section 

Whether or not the laminations are annual they suggest some of the 
conditions of deposition I he degree of preservation of the laminations mdi 
cates that the fine grained organic shales accumulated in deep water or at 
times of gentle winds And if the different kinds of laminations formed 
during equal time intervals their relative thicknesses indicate that in 
general the sandier shales accumulated more rapidly and the finer grained 
and more organic shales, more slowly (A vihor s abstract ) 

W C Aldln The Groa Ventre (Wyoming) jlootl of 1927 

435th MEFTlNG 

The 435th meeting was held at the Cosmos Club, January 25, 1928, Prcsi 
dent Hfwett presiding 

Informal eommumcations A J Collier showed pictures, taken m Mon 
tana in 1927, of hailstones one and three quartirs inches m diameter and of 
the impressions they made on the ground by thiir impact He inferred 
that some so called fossil ramdrop imprints were probably fossil hailstone 
imprints 

David White discussed the diagrammatic representation of the length 
of geologic penods and showed a diagram with the geologic time estimates 
of Holmes and Lawson plotted on a loganthmic spiral (Diagram and note 
onpp 201 203, vol 18, this Journal) 

Program Dr E C Andrews, Government Geologist, New South Wales, 
Austraha Geology of the Broken Util district, Austrubn 

436th mbltinq 

The 436th meeting was held at the Cosmos Club, Fcbniary 8, 1928, Presi¬ 
dent Hewett presiding 

Informal communcations F L Hess desenbed the occurrence near 
Hebron, Maine, of pollucite, a hydrous caesium aluminum metasihcate 
(H*Cs4 A1» (SiOsjn) associated with albite in pegmatites that contain hthium 
minerals The pollucite is one of the last minerals to form in the pegmatites 
but it IS partially replaced by albite Blocks of pollucite that weigh several 
hundred pounds have been found at this locality This abundance and the 
great resemblance to quartz led Mr Hess to infer that poUucite may have 
been mistaken for quartz in pegmatites in other areas The mineral has been 
a source of caesium for filamente in radio tubes 

Program C Wythe Cooke and L W Stephenson The Eocene age of 
the supposed late Upper Cretaceous greensand marls of New Jersey The 
Homerstown marl, the Vincentown sand, and the Manasquan marl, three 
formations of the Coast Plam of ISew Jersey that have heretofore been 
referred to the Upper Cretaceous senes, are now correlated with the Foccne 
on the basis of a new analysis of their contamed fauna and because of the 
transgressive overlap of the Homerstown across formations of undoubt^ 
Upper Cretaceous age Together with the 'overlying Shark River marl, the 
Eocene ago of which has not been questioned, they appear to be approxi¬ 
mately equivalent to the I’amuiikcy group (h ocene)*of Maryland, which 
they resemble both in hthology and fauna (A uthor's abstract) 
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Jamg» Gilluly Iifoistamj an a factor in Bonn Range faiiJling in the Oqmrrh 
Range, Utah The statement has frequently been made 1 hnt pven an original 
uplift of a mountain maes abovi the a^ljaecnt country, tlu resulting transfer 
of material by erosion from the uplifU il mass and depiosition upon the adjoin¬ 
ing territory will tend to eontiniie the diffi rcntial inovi rnent of the two earth 
blocks in acconlance with the isostatie principle J here is no question that 
such 18 the tendency Quantitatue measure of the actual effeit of the 
transfer m continumg the relative movement is howc\er rarely i\ iilable 
It 18 the purpose of the pnsent paper to present some results of a studj of this 
question with respect to the Oquirrh Range Utah 

The Oquirrh Riinge is a typical Basin R.inge Ixiumled along its western 
base by normal faults which arc demonstrable on structural and stratigr vphic 
as well as physiographic grounds Thi it cognition of a submature pre¬ 
faulting topography permits the reconstruction of the pre faulting surface 
within fairly satisfactory limits I he reconstniction of this pit>-faulting 
topography over the part of the rangi which is tributary to Rush \ alley per¬ 
mits the approximate determination of the volume of rock eroded from the 
mountain block since the uplift began This eoinputation reveals the erosion 
from this part of the range of a rock layer with an average depth of 1100 feet 
Assuming that all this material was deposiUd within part of Rush Valley 
which now contains fans sloping out from the Oquirrh Range (which assump¬ 
tion IS contrary to the exact facts but tends to favor the efhcacy of isostasy) 
we find that the valley block has sustained loading equivalent to 6f0 feet of 
sohd rock Ihe couple set up lietwccn the mountain and valley block could 
not, then, account for more than 1770 feet of the difference m elevation be¬ 
tween them, even if we assume that the subcrustal matcnal (which is on the 
assumption of perfect compensation transferred at depth in the reverse 
direction) has a density ecpial to that of the surfaci rock If thi subcrustal 
matenal has a density of 3 d which is a more probable value, the couple set 
up by erosion can only account for about 1 I'lO feet of the olwcrvtd 3 000 to 
5,000 feet difference of elevation of mountain and valley block Obviously, 
we must concede that surface transfer of material is of little moment in mam 
taming the eleiation of the Oquirrh Range and that whatever caused the 
original uplift relative to tht valley blocks is still the effective agent m 
maintaining the ir relative positions 

Post Bonneville faulting along the wist front of the Oquirrh Range prob 
ably averages about 20 feet in displacement If we estimatf 2 1 000 years 
as this duration of post Bonneville time and take Dole and btabh r s figures 
for the rate of erosion in the Great Basin province (using a factor of 100 per 
cent to take account of the traction load neglected by Dole and stabler) 
we arrive at a maximum estimate of post-Bunnt ville erosion of I feet Study 
of the physiography of the fans reveals that this figure is absurdly high but 
even if wc accept it we find it wholly inatlequate as a cause of the fault 
movement which is fully six times as great 

Attention is called to the great work of Gilbert in connection with his 
study of ] ake Bonneville, m which he attacked this probh m from several 
other viewpoints, including particularly the negative ei idence afforded by the 
waterload to which the valley blocks were subjected m Bonneville time 
His conclusion that the Basm Ranges arc sustained by the strength of the 
earth s crust seems to be supported by the study of the Oquirrh Range In 
conclusion it is pointed out that the limit of load which Bowae concludes from 
geodetic evidence may be earned by the crust without compensation is large 
enou^ to permit this conclusion not only with regard to the Oquirrh Range, 
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but also to practically any other smglo Basin Range with the exception of 
the Sierra Nevada and possibly the W^teb There is no reason to question 
the isostatic balance of the province as a whole, but it seems likely that its 
individual ranges are not compensated by deficiency in density of the rock 
columns directly beneath them {Author^s abstract) 

T 8 Loverino Geology of the Moffat Tunnel, Colorado The Moffat 
Tunnel cuts through the continental divide on D S L R R about 50 
miles west of Denver, Colorado It is a standard railroad tunnel 16 by 24 
feet in cross section and over six miles m length The on^al estimate of its 
cost, $'>,250,000, was based on the supposition that nothing but hard rook 
would bo encountered Unfortunately several thousand feet had to be dnven 
throuf^ matenal so soft that coats were moreased fourfold 
The writer made a study of the eulogy of the tunnel m November, 1927 
This study showed that a relatively weak schist had been brought against 
granite and injection gneiss by a profound fault about 2\ miles cast of the 
West Portal Substantial support was needed throughout most of the 
tunnel driven m the schist but in the granite and mciss on the east of the 
fault there are long stretches of unsupported ro« tunnel In the pilot 
tunnel much of the schist is supported by timbering which needs renewal 
about once a year Anyone familiar with mmmg in the nearby schist areas 
would find nothing unexpected in the character and behavior of the rock 
encountered in this section of the tunnel 

However, some surpnsmgly bad ground was encountered near the large 
fault and soft swelhng ground extends about 700 feet to the west and 3M 
feet to the east of the main break In this sone the walls, roof, and floor 
steadily close in at a rate varying up to a maximum of three inches a day 
Strongly reinforced concrete is necessary to withstand the pressures de¬ 
velop^ in this part of the tunnel Little water was encountered but the rock 
IS slightly moist when opened 

The rocks in this belt have been thoroughly shattered, and chalcedomc 
ouartz and a clay-liko mmeral have developed as the cementing matenal of 
the minutely brecciated rock mass Expenments on the elasticity of the 
ruck indicate that relief from the rock pressure obtaimng m the tunnel could 
not account for the swelhng of the rock by elastic expansion Expenments 
on the hydration of the rock indicate that absorption of water even by 
thoroughly dried samples of the bad ground causes practically no expansion 
As the rock in the tunnel is already moist when first opened, swcllmg can not 
by caused by hydration Tests show that although the rock is weak when 
dry it 18 even more devoid of strength when wet 

It IS probable that the abundant flakes of moist clay in the rock act as a 
lubneant along the innumerable free surfaces in the brecciated mass Thus 
the swelhng of the ground probably expresses the integration of mmute 
slippages between the extremely small fragments in the shattered gramte 
and schist In the fault zone the rock pressure is essentially all-sided or 
hydrostatic m its nature and causes a uniform inward movement of the bad 
ground from top, bottom, and sides of the tunnel In the course of time the 
rate of swelling ^ws gradually less Continued excavation and shavmg 
of the tunnel walls probably rehevc the stram in the nearby ground to a 
marked degree and these factors are chiefly responsible for the gradual 
improvement in conditions The strengthenmg of the rock mass as it dries 
out IS an additional factor w orking towards the same end {Author's abstract) 
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437th meftino 

The 437th meeting was held at the Cosmos Club, hebruary 22, 1928f 
President Hewett presidmg 

Informal communtcaltona W T Schaller described bnefly the organisa¬ 
tion of a sulphur company recently on trial in New Orleans for fraud 

Program William Bowie Changes in geographic position in Caltfomta 
as determined by tnangidahon 

Discussed by Messrs Ferguson, Butts, and Alden 
C 8 Ross Report on the studies of clays An investigation of the clay 
mmcrals, under the au^iccs of the hiational Research Council, is in progress 
m the Umted States Geological burvey laboratoncs with the cooperation 
of mineralogists of the National Museum and of Dr PaulF Kerr of Columbia 
University This work thus far indicates that the important clay forming 
minerals are not large m number, and that a large proportion of those 
formerly described are not valid mineral species The clays may be divided 
mto 3 mom groups The kaohn group mcludes kaolmito, halloysite and the 
maoroscopically orystalhne form of halloysite These have moderate mdices 
of refraction, low birefrmgencc, and good crystals are not rare 

The montmonllomte group contains moiitmonllomte, beidelhte, nontro- 
mte, the iron bearing member of a bcidelhte-nontronite senes, and two 
imnamed members of the group The members of this group are hydrous 
aluminum sihcates with vanable proportion of MgO and CaO, and of FeiOi 
which latter replaces AljOi The silica ratios are as follows 
Montmonllomte SiO*, AliO* = 51 
Unnamed mineral “ “ =41 

Beidcllite “ “ =31 

Unnamed mineral “ “ =21 

The part played by MgO in the mineral composition is not fully known and 
must be further investigated 

A group of potash-beanng clays has been found but their study is in 
preliminary stages 

Dr Kerr has studied the clays by means of X-ray diffraction patterns and 
thus supplemented optical and chemical studies and added important new 
information It has been found that the clays,even though very fine grained, 
can be investigated by the research methods now at the disposal of the min¬ 
eralogist (Author’s abstract) 

Diwussed by Messrs Stose, Merwin, Rubey, and Hewett 
H 8 Washington Renew of Lacroix’s paper on the Hocks of the Pacific 
Islands A review of “La Constitution I ithologique des lies volcamques 
de la rolyn6sie Australc,” by A Lacroix This is a very important paper, 
embodying our present knowledge of the petrology and petrography of the 
lavas of the volcanic islands of the Pacific Ocean Details cannot be gone 
into here, but it may be said that the mam conclusions of Lacroix—who gives 
some 76 new and gow chemical analyses of the lavas (many of islands hitherto 
unknown)—are m general agreement with the views of those who have made 
a study of the Pacific Island volcanoes The most important conclusion, 
one that was known before from study of some of the island groups, is that 
practically all of them, w hil e they are predominantly basaltic and andcstic, 
show trachytic and other al^hc rocks This connects the rocks of the 
Pacifio volcanoes with those of the Atlantic and the Indian Oceans, and is 
adverse to the distinction between the “Pacific” and “Atlantic” clans of 
rooks (Algor's abstract) 

Discussed by Mr Bowie 
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438th meeting 

1 he 438th meeting was held at the Cosmos Club, March 14,1928, President 
Hewett presiding 

Informal communtcalion L W Stephenson displayed specimens of 
Upper Cretaceous chalky limestone of about Austin age from Guatemala, 
m which were closely associated the fossil remains of at least two speaea of 
marme shells of the genus Inoceramus and two species of very wcU preserved 
land plants, one a fertile pinnule of a fern and the other a twig of a coniferous 
tree 

Program N W Bass The origin of the asymmelnral stream valleys of 
Kansas In Kansas, streams that flow castwardly and those that flow west- 
wardly are eroding their south banks, the north-faomg slopes are steeper than 
the opposite slopes, and the profile of the interstream areas is ononmetncal, 
the north side bemg the shorter Southward trending valleys do not show 
this asymmetry 

The principle of Ferrel’s law that all streams m the northern hemisphere 
should exert pressure on their nght banks docs not apply because it is only 
eastward flowmg streams that are erodmg their right b^ks, westward flowmg 
streams are crowding to their left banks and southward flowing streams appear 
to maintain a neutral course Regional tiltmg southward could have caused 
the condition noted but the scant evidence mdieates that it has not 

Certain chmatic factors—more direct rays of the sun on southward- 
faemg slopes, prevailmg southerly winds, acting more directly on the south* 
facing slopes, and abundant rainfall dunng the hot and windy part of the 
year—are believed to have broken down and removed the rocks on the north 
side of the streams more rapidly than those on the south side The nature 
of the prcvaihng strata—interbedded limestone and shale, some mterbedded 
sandstone and shale, and loosely cemented very calcareous sand and gravel 
beds —18 no doubt favorable to the operation of these agents The greater 
inwash of matenal from the north sides than from the south is beheved to 
crowd the streams southward (Author’s abstract) 

Discussed by Messrs Sears, Capps, White, Rubev, Bradley, Matthes, 
Miser, Thompson, and Schradfr 

H D Miser Structure of the Ouachita Mountains of Oklahoma and Ar¬ 
kansas The Ouachita Mountains, 200 miles in length and 50 to 60 miles m 
width, extend westward from central Arkansas into southeastern Oklahoma, 
about half of the mountam region being included in each State The rocks, 
which are mostly shale and sandstone, with some chert and novacuhte, range 
in age from Cambrian to Pottsville (Pennsylvanian) and aggregate in thick¬ 
ness 26,000 feet All the strata were deformed, presumably m late Penn¬ 
sylvanian tunc, by foldmg and faultmg that were produced by compressive 
movements from the direction of Llanona in lAiuisiana and eastern Texas 
P The crustal shortening m the Ouachita region m Arkansas is about half 
the ongmal extent of the strata, but in Oklahoma it is apparently greater than 
half The shortemng m Arkansas is due to close foldmg and a minor amount 
of thrust faulting, but the shortening m Oklahoma has been brought about 
by many long parallel thrust faults, as well as folds The folds in Arkansas 
arc characteristically isoclinal in large areas, whereas the folds in most of the 
Oklahoma area arc open, though asymmetrical 

Of the several major faults m Oklahoma the two longest, the Choctaw and 
the Windmgstair, reach mto Arkansas They arc 125 and 110 miles in 
length, respective!} The usually accepted idea is that the planes of the 
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major faults ha\p steep dips—between 10° and 90° Ihe discovery by the 
writer in 1927 of a window tbrouffh an oveithnist mass in and near Round 
Prainc in the Potato Hills west of Talihma, Okla, indicates the presence 
of low angle thrust planes in the Ouachita Mountains The actual horizontal 
displacement by the fault surrounding the window is at least 3 miles The 
fault IS interpreted to be the cropping edge of the Wmdmgstair fault plane, 
which conies to the surface at the south bise of Wmdmgstair Mountam, 
3 miles north of the hills The tot vl apparent known extent of the fault plane 
from Wmdmgstair Mountam mto the Potato Hills is 6 miles The actual 
extent of course exeeeils this distance The plane m this distance is some¬ 
what folded but the folding of the involved rocks took place for the most part 
before the thrusting Ihc discovery of the window leads not only to the 
obvious conclusion that low angle thrusts exist m thi Ouachitas but pomts 
tonard the cinelusion that the major f lults then bound thm shces of the 
earth a crust 

\ great! r northward movement of tin rocks of the Ouachita icgion of 
Oklahom i m comparison wath that of the rocks of the same region m Arkansas 
IS suggestc d by the arcuate forms of the structural trends In Arkansas most 
of th( trends are west and west-southwest then along and near the west side 
of the State they bend to a west northwesterly direction ind next they swing 
to the southwest in Oklahoma 

The arcuate trends of the folds and faults in Oklahoma when considered 
m connection with the considerable crustal shortening of the rock strata m 
the Ouachita Mount uns indicate that the rocks of the mountains have been 
moved m i northirly direction past the east end of the Arbuckle Mount uns 
The east end of the \rbucklca is m f ict only about 12 miles from the west 
end of the Ouachita Mountains 

1 lit pro\imit> t f the Ouaehit is to the \rbuckleB when considtrcd m 
connection with their slnkinglj diwrse rock facies suggests as has been 
pointed out b> ( I Dake thit the Ouachita rock section in this part of 
Oklahom i his been thrust northward i long distance o\pr rocks of the Ar 
buckli f viK « How great the distance is we do not know but it is pi rl aps at 
least 20 iniks ( ixUhor « abslrart ) 

Discussed bj \li Ui rich and Miss Jonas 

CiYDi' P Ross Salient features of the geolofjif of south ceniial Idato It 
18 now possible to foniiulate lonccptions of the major features of the part of 
Idaho between K) N latitude and the Snake River Plain No Ajchcan 
rocks are known m this legioii with the possible exception of home schist near 
Ivors There was a great iccuinulation of marine beds m the \lgoiikian at 
least in lA'mhi Countj and such beds prolxibly overspread the whole r* gion 
1 hese rocks m pi ices are crumpled ind ovi rthrust and it appears that much 
of this dcfonnation is pro C ambnan It appears that abiiost or quite con 
tiniiously from the late Algonkiin or possibly early Paleozoic to tin present 
the region in which the Idaho batholith is now ixposod has Ixen above the 
sea although in e ist-central Idaho seas jiersistid through most of Paleozoic 
time Uplift in the part of Idaho where the Idaho batholith outcrofis was 
dominantly a matter of igneous intrusion rather than of folding of strata 
in a geosyncline 

The Idaho bathohth is now exposed over J6 000 square miles and there are 
numerous exposures of granitic rocks in areas surrounding this large one 
Most of the mam batholith and its outliers is composed of i characteristic 
type of quartz monzomte Ihis rock nil came in during one tnmendous 
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penod of intrusion It is at least os old as Cretaceous and present data 
suggest It may be Jurassic It is younger than Tnassic 

Granite on the Middle I?Ork of Salmon Ri\er was intruded as a sill or 
irregular laccolith in Mioctne or Pliocene time fcodinientai^ rock on which 
this mass rests bos converted into injection gneiss through the agency of the 
Idaho bathohth and was again injected bj the lertiarj granite, in spite of 
the thin co\er the latter must luwe luid 

The region uas eroded ncaib or quite to a pent pi iin and then luul stream 
valleys sharplj incised in it before lertiarv volcanism started After the 
close of Mioceiio(’) ^olcnnlbln the region was again eroded ^artually to i 
peneplain Since then the liistorv has been csseiitiallv one of inteniiittent 
uplift and active erosion lh( miioli discussed lake beds along Salmon 
River are largely water-sorted tuff foniung an integral part of the Mioccne(?) 
volcanic senes and their mfliunce on the dcMlopment of the Salmon River 
dramage appears to ha\t Iweii of inmor iinixirt ince (■ivlhor s abstract) 
Discussed bj Messrs Iinixhin and JotCiiiriN 

W Ribfi a a HvKhB ^ecreiarus 

bCIL^^I^K NOTES VNDNEWS 

The four hundredth meeting of the Chemical Society took the form of a 
dinner in honor of Dr I Clarke Dr IIar\ i,\ W W ili v and Prof 
Charles E Mlnbol all of whom wore early memlicrs of the Chemical 
Society of Washmgton which later liccame the Washington Section of the 
Atoencan Chemical Society Aluiut one hundred and sixty mcmlxirs and 
guests were present 

The Petrologists Club met at the Cn ©physical LUmratory on March 20 
D F Hewett discussed IMomitization as relate I to ore deposits, and C P 
Ross descrilied Tertiary injection gietsses in Idaho 

The 9th annual meeting of the Aiiurican (.toph>sual Lnion was held on 
Tliursdaj and Fndaj April 26 and 27 in tin National Academy Building 
The Sections of Terrestrial Magnetism and Htctncilv Seismology and 
Geodesy joined on Tliurstiav morning to luar v s^nqiosmm on (teophysind 
methods as applied in the stn /// of geological strnctuie The St ctions of Meteor 
ology and Oceanographj joined on Tliursdaj morning and afternoon to hear 
a s^mpo8lum on Interrelations betiieen the set ant the alniosphiic and the 
effea of these relatioi s on ueatler and climate This sMiiposiuiii was in three 
parts (1) Problems related to solai radiation (2) Problenis related to 
surface water temperature ind (3) Probknia related to atmospluric circula 
tion The Section of Geodtsj met on hnday morning to hear n ports on the 
progress of geodetic work in Mexico Canada and the United Stutid and a 
i^posiuin on The figure of the earth llie Section of ^ olcanology met on 
F^nday morning to hear papers in its fit Id and thi general assimblj of the 
Umon was held on Inday afternoon H S Washington Chairman pre 
sided oxer the general meeting and William Bowii- ((Codesj I H Adams, 
Seisniologj T W \aighan Oceanographj H H Kimball Meteorology 
T A Jaogar Jh Volcanologj pnsided oxer the sectional meetings G 
W Littlehalis 13 ^lce-Chalmlllll and John A I lemixg Gtneral Secretary 
of the Union 
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RADIOGEOIOGY —Lead isotopes and ilte problem of geologic time • 
Charles S^owDB^^ Pigoot, Geophysical Laboratory, Caniegie 
Institution of Washington 

This paper seeks to point out a means of experimentally measuring 
the lead which has been actually produced by the radioactive dis- 
mtegration of uranium alone, and thereby to provide definite figures 
for the uranium-lead ratio in its application to the determination 
of geologic time 

Of the vanous methods which have been tried or suggested for ob- 
tammg a more or less accurate estimate m terms of years of geologic 
tune, that one which uses the uranium-lead ratio is by far the most 
promising and the most definite This method u based upon the fact 
that uranium and thonum are the original elements which produce, 
by spontaneous dismtegration, the long senes of radioactive substances 
which undergo radioactive changes one into the other until finally 
they produce m each case lead This lead appears to have no further 
radioactivity* and is assumed to be the final and end product of these 
radioactive changes 

The time required for these changes to take place has been accurately 
determmed m the case of the uranrum senes and with much less ac¬ 
curacy for the thorium senes, so that we now know just how many 
years are required for a given amoimt of uranium to change into its 
corresponding amount of lead 

It would seem, therefore, that all that is needed to determme the age 
of a nooneral contauung considerable amounts of uranium or thonum 
or both, together with their corresponding lead, would be a careful 

‘ Received April 10 1028 

* However the term radioactive lead has come into the literature, and signifies 
that lead which is known to have been produced bj radioactive means 
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chemical analysis to detemune the amounts of these vanous constitu¬ 
ents, and the substitution of the figures obtamed in a suitable formula 
However, as is usually the case, the actual practice is not so simple 
as the theory would mdicate The necessary chemical analysis is 
exceedingly difficult and tedious, and the amounts of the significant 
elements obtamed are so small that mmute analytical errors have 
disproportionately great effects upon the ultimate result The ex¬ 
trapolation m terms of years o\er vast geologic ages is so great that 
legitimate analytical errors may cause a difference of hundreds of 
thousands of years m the mdicated age 
This aspect of the problem must depend upon the completeness of 
the analytical separations and upon the care and skill of the analyst 
But the chemical analysis alone, however satisfactory it may be as 
a mmeral analysis, cannot show whether or not the lead obtamed is 
all of radioactive ongm, or whether it came partly from uranium, 
partly from thorium, or partly from some other source 
The possibility of eimchment by lead from some non-radioacti\ e 
source must be considered, and also the partial remo^ al of the lead 
already radioactively produced These considerations, however, are 
outside the scope of this paper 

But assuming that the above requirements have all been satisfac¬ 
torily met, there yet remam two grave imcertamties which make this 
method unsound and unsatisfactory m its application They are 
the most troublesome uncertamties mherent m this procedure and as 
yet there has been no direct experimental method for dealing with 
them They are 

(1) The uncertamty associated with the dismtegration of the 
thorium series—the time required and the amount and origin of the 
lead produced 

The thorium senes of radioactive dismtegrations has not yielded 
to experimental exammation as readily as the uranium senes has 
Consequently there is considerable uncertamty associated with the 
time required for a given amount of thonum to form its corresponding 
amount of lead \lso the quantity of lead produced by a given quan¬ 
tity of thonum is not known with satisfactory accuracy 
'rherefore the presence of thorium m a mineral to be used for an 
age determmation mjects a considerable element of uncertainty mto 
the result, and as some thonum is always present this cannot be 
avoided The fomiula now used contains a corrective factor to take 
care of the thonum content, but it is admittedly unsatisfactory 
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(2) The fact that there is no actual measure of that proportion of 
the total lead which is known to have been produced from the uranium 
alone 

If this latter could be detennmed by actual experimental measure¬ 
ment the thorium uncertamty could be disregarded and the only 
other uncertamty which would remam inherent and unmeasured in this 
method would be the existence of possible isotopes of uranium which 
imght have disintegrated more rapidly m the past than the uranium 
which we know today 

If the lead m any given mmeral bemg studied could be obtiuned m 
Builicient quantity and converted into some compound capable of 
givmg lines m the mass-spectrograph, and if the intensity of these 
Imes could be accurately measured, we would then have a direct ex- 
(lerimental method for determming the actual amount of uranium 
lead present The position of the line would identify it with the 
uranium-lead isotope and its relat n e intensity would furnish a measure 
of its relative amoimt, and since the actual weights of uranium and 
lead would be known from the chemical analysis we would then have 
all the mformation necessary for i direct comparison of the amounts 
of uranium and uranium-demed lead \ny other isotopes of lead 
could be disregarded and no reliuioe need l>c placed upon issumed 
proportions figured from atomic weight determinations of lead associ 
ated with uranium and thorium while any enrichment by ordinary 
lead would probably be rev ealeil by an ibnormally intense ‘ 207 
line ” 

It was with these con'^iderations in mind that the author m October, 
1926, wrote to Dr F W Aston, h li S , and requested his criticism 
and cooperation in a proposed plan to convert samples of lead into 
some volatile organic compound such as lead tetramethyl, lead 
tetraethyl, lead phenyl, etc, and to endeavor to secure with it the 
identification and determination of any isotopes by means of the 
mass-spectrograph After some correspondence it was decided that 
lead tetramethyl was the most promising material, and that the 
first efforts should be directed toward a separation and identification 
of the isotopes of ordinary laboratory lead 

For this purpose the author took a sample* of lead tetramethyl 
to Dr Aston m July, 1927, and shortly thereafter Dr Aston carried 
out several experiments with this materiil The results were inc'st 

* Prepared for him by Mr S C Witio iispiion of Iht L Chemical Warfare rviic 
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satisfactory and were first published by Dr Aston in a brief note to 
Nature dated July 30, 1927 * 

Ihe experiments demonstrated \ery clearly the existence of the 
three anticipated isotopes, namely, those of masses 206, 207, and 208 
m the approximate ratios of 4 }, and 7 respectively, and also revealed 
the existence of other isotopes of lead, present m very small propor¬ 
tions, of which 203, 204, and 20.) weie indicated, and 209 was 
reasonably certain 

'1 he isotopes hav mg been thus definitely separated and identified, 
the next step was to do the same for ‘ radioactive lead,” i e , lead which 
had been formed mostly or entirelj by the radioactive dismtegration 
of uranium and thorium 

For this purpose the author secured some very pure Norwegian 
broggerite, a mineral which contains considerable proportions of 
uranium and lead but a very small proportion of thorium This 
material was carefully analyzed* for uranium, thonum, and lead and 
a sufficient quantity “worked up ’ to yield about 15 grams of “radio* 
activ e lead ’ chloride 

Five grams of this material was converted into lead tetramethyl* 
and sent in a sealed tube to Dr Vston Unfortunately, this tube 
was broken in transit and the material lost, but another quantity of 
radioactive lead tetramethyl has been prepared and it is proposed 
to try this in the mass spectrograph this summer 

Meanwhile Dr Aston has been developing an instrument for 
accurately measuring the relative intensities of the lines on the 
photographic plates from his mass-spectrograph This will ehmmate 
the personal equation from this determmation and render it capable 
of exact repetition and comparison 

Since there is very little thorium, relative to uranium, m this 
broggerite it is anticipated that these next experiments will show 
a V ery heavy Ime at 206 a v ery light one at 208, and possibly none at 
all at 207 It will be interesting to see whether any of the other 
isotopes show up stronger from this radioactive lead than they did 
with the ordinary lead tetramethyl 

From the data obtained from these two series of lead-isotope meas¬ 
urements we hope to be able 

‘\atureU0 224 1927 

* Hy Dr C N 1 lnnlr of Ihe C>cophyRicaI Laboratory 

• Sec note 3 
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(1) To determine directly the uranium uranium-lead ratio for 
this sample of brhggente and thereby secure a reliable 
estimate of its age 

(2) To determme defimtely the thorium thorium-lead relation¬ 
ships 

(3) To throw some light on the other isotopes of lead and their 
origin 


BOTANY —New plants from Central America —^XlII ‘ Paul C 
Standlby, U S National Museum 

The Central Amencan plants here proposed as new belong to the 
family Rubiaceae Seven of them are representatnes of the vast 
genus Psychotna Formerly it was believed that this group was 
poorly represented m Central \merica, but continued exploration 
suggests that the Central Amencan species may hnally e<iual m number 
those known from the Antilles 

Psychotria Alfaroana Standi, sp nov 

Erect shrub 30-60 cm high, usually smiple but sonictimcs with a few 
short branches above, the stems terete or obtusely quadrangular the inter- 
nodcs mostly short, about 1 cm long, or sometime elongate stipule s decid¬ 
uous, 8-18 mm long, often ciliate the base oblong-ovate deeply cleft to 
below the middle the lobes linear, long-attenuate leaves opposite the petioles 
1-2 cm long stout often marginate nearly to the base leaf blades obovate- 
oblong to elliptic, 11 5- 26 cm long, 1 5-9 cm wide, acute or abniptly acute, 
usually long-attenuate to the petiole and dccurrent, sometuneH merely 
acutely cuncate at base thick-incmbranaceous deep green absivf (often 
glaucescent when dry), glabrous usually marked on both sui faces with 
numerous short Imear raphids, beneath somewhat paler oftdi minutely 
pubendent on the nerves, at least when very young, but soon glabrate, 
the costa stout, promment, the lateral nerves slender, about 11 on each 
side, divergent at a wide angle, arcuate anastomosmg rather rem )te from 
the margin, the intermediate nerves inconspicuous inflon sconce terminal 
cymose-umbellate, the primary peduncles several, 4r-7 mm long sordid 
pubendent or glabrate, each bearmg few or numerous flowers, these borne 
on stout pubendent precis 2-4 ram long (in fruit) whole inflonscence 
compact, subglobose, in fruit 2-4 5 cm broad, borne on a stout erect peduncle 
1 5-3 5 cm long bracts deciduous fruit at matunty red ellipsoid 8-10 nun 
long, 6-6 mm thick, glabrous, pyrenes 2, sharply 3 or 4-cost ite dorsnllv 
plane on the inner surface 

Type m the U S National Herbanum, no 1 253 960 collected m wet 
forest at El Arenal, Province of tjuanacastc, Costa Rica, altitude 600 meters 

> Published by permisaion of the Secretary of the Smithsoinau Instilutiun > or the 
last preceding paper of this senes sec this JuLBN \i. 18 178 1028 Received Dtremlit r 

27, 1027 
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January 18, 1920, by Paul C Standley and Juvenal Valeno (no 45179) 
rhp following collections arc referable htre 

Costa Rica FI Arenal, Valeno .62, Standley & Valeno 45200 El 
Silencio, Guanacaste, alt 750 m , Standley d, Valeno 44585, 44620, 44603, 
44771 liOS Ayotcs, near 'rilarte, Guanacasto, alt 700 m, Standley & 
Valeno 4'5.159* Jja Tejona, near Tilardn, Guanacaste, alt 600 m , Standley 
& Valeno 45845, 45855 Pojivallc, Prov Cartago, alt 900 m , Standley 
d. 1 akno 46985 

Th( species is named for Don Anastasio Alfaro It is an unusually well 
marked Feydintna, eisily recognized by its dwarf habit and condensed 
globosi inflmisccnce 

Psychotna haematocarpa Standi, sp nov 

Shrub 1-2 5 m high, the branches slender, terete or the younger ones 
obtusely (}uadrungular, glibnius the inttmodes mostly about 1 cm long but 
often much longer stipuk s persistent, gn«n, united to form a very short 
she ith, this bicuspidale on < ich side the < usps hncar-fihform, mm 
long glabrous leaves oppomte, the petioli s slender or stout, 1-8 mm long, 
not sharply differentiated from the blade, glabrous or sparsely pubenilcnt, 
leaf blades oblong-elliptit broadest at the middle, 8 5-14 cm long, 2 5-5 cm 
wide, abniptly or graduilly loiig-acummate with narrow, often falcate, 
attenuate-acute acumen, at hist gradually or abruptly acute or attenuate 
and dt current upon the petioh, membranaceous, glabrous, somewhat lus- 
tnnis, deep green above th« costa prominent, Ix'neath slightly paler, the 
costi ind lateral nerves slender, prominent, the lateral nerves about 9 on 
0 ich side, diveigc nt at a very broad angle, slightly curved, irregularly anasto¬ 
mosing remote from margin pale, the intormediato nerves prommulous, 
laxly reticulate, the margins plane, inflorescences terminal, capitate, dense, 
few-flowered, the pedunilts .1-4 nmi long, green, pubenilcnt or glabratc 
outer bracts lance limar, acute, green, glabrous, 15-2 mm long, flowers 
sessile or lu arly so fruit globose, bright ted, glabrous, 5 mm long, pyrenes 
obtusely 5-costate dorsallv, the inner surface plane, not grooved 

Tyjs in the U s National llerbanum, no 1,254,627, collected in moist 
forest at Naranjos Agnos near Tdarm Guanacaste, Costa Rica, altitude 
606 to 700 UK tors lanuary 29,1926, by P lul C Standley and Juvenal Valeno 
(no 4()407) One other collection is referred here 

CosTv Ricv, Pejivalle Prov Cartago, alt 900 m, Standley d, 'Valeno 
47194 

"Ihc relationship of this plant is evidently with P tntolitcraia Swartz, a 
sixjcies widely dispersed in tropical Amenca The latter differs in the 
strongly ascending nerves of the leaves, and in the ample, usually branched 
inflorescence with large bracts 

Psychotna sylvivaga Standi, sp nov 

Shrub 1 3 m high, the branches stout, the older ones brownish, obtusely 
quadrangular, the young branches minutely puberulent or glabrate, 1 5-4 cm 
long, stipules distinct, caducous, broadly ovate, 8-10 mm long, thin, brown, 
glalirouH, marked with numerous sboit linear raphids, leaves opposite, the 
petioles slender or stout, 0 8-2 5 cm long, glabrous, leaf blades oblong- 
oblanceolatc or rarely elliptic-oblong nearly always broadest above the 
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middle, 9-17 cm long, 2 5-5 5 cm wide, usually abruptly acuminate or 
short-^ummate, with obtuse tip, gradually long-attenuato to the base and 
decurrent, thick-papjowseous, deep green above, lustrous when fresh, glab¬ 
rous, narrowly sulcatc along the costa, beneath shghtly paler, usually sparsely 
and obscurely short-barbate m the axils of the lateru nerves, the costa and 
lateral nerves slender, promment, the lateral nerves 11-16 on each side, 
divergent at a wide angle, arcuate, irregularly and laxly anastomosing near 
the margin, the intermediate nerves obscure inflorescence terminal, cvinose- 
panieulate, lax, many-flowered, the peduncle 5 5-7 cm long, erect panicles 
4 5-9 5 cm long, 6 5-11 cm wide, the pnmary branches opfxisite divuncate, 
minutely puberulent, the terminal cymes fcw-flowi rtd, umbtlliforin the 
pedicels in anthcsis 1-3 mm long, puberulent, in fruit somctmies 8 mm 
long bracts minute, triangular, green, broan-ciliate, caducous, their scars 
brown-pilose hypanthium globose turbinate, 1-1 5 mm long, minutely 
puberulent calyx 1 mm long, shallowly 5-dcntate or subtruncate, the 
teeth broadly triangular green, obtuse, minutely ciliolate corolla salverform 
greemsh white, glabrous, the tub( 5 mm long, 1 2 nun thick, the lobe» 
tnangular-ovate, 1 5 mm long, obtuse fruit green, globose, 'Wi mm long 
glabrous pyrenes 2, obtusely 5^ostate dorsally, plane on the inni r surface 
the seeds not grooved 

Type in the U S National Herbarium, no 1,306 274, colhchd in wet 
forest at Ycrba Buena, northeast of San Isidro, Province of Henxlia, Costa 
Rica, altitude 2,000 meters, bebruary 28, 1926, by Paul C Standlty and 
Juvenal Valcno (no 49989) The following collections are conspi cific 

Costa Rica Wet oak and bamboo forest near Laguna dc la Lstuadra, 
northeast of bl Copey, Prov San Josd, alt 2,200 m , Standky 41974 , 41924 
Laguna de la Chonta, northeast of Santa Marfa dc Dota, I’rov Sin Josd, 
alt 2,000 m , 42212 

Psychotna chirtqutna Standi differs from the present plant in its sinallor 
leaves, glabrous mfloresconce, imd short coralla P Jimtnrzti St andl, 
which also is related, has nearly sessile leaves, a short eonilla, ind more 
evidently pubescent inflorescence 

PsychotrU euiycarpa Standi, sp nov 

shrub or small tree, 2 5- 5 m high, the branches stout, green, glabrous, 
the mtemodes 1-8 cm long stipules persistent, green, glabrous, forming an 
mtrapctiolar nng 1-2 mm long, this cuspidate between the petioles, the cusp 
subulate, 1-2 5 mm long leaves opposite, the petioles stout, 4r-18 mm long, 
glabrous, leaf blades chiefly clhptic or broadly elliptic, rarely oblong-elhptic, 
broadest at the middle, 7 5-15 6 cm long, 2 5-9 cm wide (averaging about 
9 6 by 4 5 cm 'i, abruptly acununate or sbort-acummate, with acuminate 
tip, sometimes rounded at apex and short-cuspidate, at base virying from 
acute to narrowly rounded, sometimes short-decurrent, papyraceous to 
thin-conaceous, glabrous, deep green and lustrous above, tlu costa < levated, 
beneath paler, lustrous, the costa and lateral nerves rather stout, pale, prom¬ 
inent, the lateral nerves 6 or 7 on each side, divergent nt a wide ingh , strongly 
arcuate and directed upward, extending nearly to the margin and there 
irregularly anastomosmg, the mtermediate nerves proiiiinulous, pal<, coarsely 
reticulate, mflorescences terminal cyniose-paniculatc, the peduncle 0 7-.1 
cm long, stout, erect, pamcles corymbiform, 2-3 cm long, usually broader 
than long, the pnmary branches green, tompressed, glabrous or minutely 
pulverulent, divancate or usually ascenchng, densely few-flowi n d, the 



276 JOURNAL OF THE WASHINGTON ACADEMY OF SCIENCES VOL 18, NO 10 

flowers sessile, bracts persistent, green, inconspicuous, linear to triangular, 
1 2 mni long, hypanthiiitn glolrasc-turbmatc, 1 mm long, pulverulent, 
calyx 0 8 mni long, shallowly 5-dentate or subtruncate, the teeth broadly 
tnangular, broarlcr than long, green, corolla in bud 4-b mm long, pulveru¬ 
lent fruit at first green, at maturity blue-black, subglobose, 9-12 mm long, 
glabrous, shallowly bisulcate pyrenes 2, sharply S-sulcate dorsally, deeply 
and n irrowly sulcate on the flat inner surface from base to apex 

Typ« in the U S National Herbarium, no 1,254,644, collected in moist 
forest at (Juebrada Serena, southeast of TilarAn, Guanacaste, Costa Rica, 
altitude alxiut 7(X) meters, lanuary 27,1926, by Paul C Standlev and Juvenal 
Valeno fno 462.17) As representative of the species may be listed several 
other collections 

Costa Rica lorests of San Pedro, near San Ram6n, alt 1,300-1,400 
m , Tovduz 17057 Finca Montcensto, near LI Cairo, Prov Lun6n, Standley 
<fc Valeno 48415 LI Arenal, Guanacaste, Valeno 98 
Tlic species is well marked by the unusually large fniit 
Psychotria orchidearum Standi, sp nov 
Small erect epiphytic shrub 15-%10 cm high, glabrous throughout, older 
branches stout, 3-^ mm thick, oehraccous, nmose, the younger ones quad¬ 
rangular, ochraceous, lustrous, the intcmodcs mostly .1-6 mm long stipules 
mtrostipular, forming an indurate truncate sheath 1-2 mm long, leaves 
opposite, the petioles slender, 2-4 mm long, or often nearly obsolete leaf 
blades elliptic or oblong-clliptic, 16-32 mm long, 6-12 mm wide, obtuse or 
acute, apiculate, usually cuneate-acute or attenuate at base, rarely obtuse, 
thick and fleshy, deep green above, the venation obsolete, beneath paler, the 
costa evident but the other nerves obsolete, inflorescence terminal, cyinose- 
paniculate, lax, few-flowered, the peduncle slender, 10-13 mm long, erect, 
the panicli s 1 5 cm long and broad or smaller, the branches very slender, 
bracts persistent, grccni^, linear or linear-subulate, 1-3 mm long, pedicels 
slender, mostly .3- 5 min long, hypanthium obovoid, 1 mm long, calyx 1 mm 
long, 4-dentate to the middle, the teeth tnangular, acute, fruit subglobose, 
3 mm long, red, shallowly bisulcate laterally, pyrenes 2, smooth dorsally, 
the inner face slightly concave, deeply and narrowly sulcate from base to 
apex 

Tjpe in the U S National Herbarium, no 1 ,.306,50.1, collected on tree in 
wet forest on Gerros de Zurquf, northeast of San Isidro, Province of Heredia, 
Costa Rica, altitude about 2,200 meters, March .1, 1926, by Paul C Standley 
and .luvenal Valeno (no 50863) No 50757, from the same locahty, repre¬ 
sents the same species 

Psychotria orchidearum is closely related to P Maxomi Standi, a common 
plant of the same region P Maxonii has long slender branches and is 
usually a larger plant its leaves are much narrower than those of P orchi¬ 
dearum, bemg chiefly lincar-lanceolatc 

Psychotria grandistipula Standi, sp nov 
Shrub 3 m high, the branches slender, subterete, green, very mmutely 
pubcrulent^ the mtomodes 1 5-4 5 cm long, stipule one at each node, cadu¬ 
cous, fonmng a sheath about the young leaves, cleft on one side, 3-4 6 cm 
long, long-attenuate to a subulate apex, thin, brown, glabrous, leaves oppo¬ 
site, the petioles slender, 1 5-4 cm long, mmutely pubcnilent, leaf bla^ 
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lanceH>bIong to oblong-ovate or elliptic, 5 5-14 cm long, 2 2-6 cm wide, 
abruptly long-aciinunato or cuspidate-acuminate, with attontuate acute 
tip, at base usually very obtuse to truncate but sometimes (even on the 
same branch) acute, thick-membranuceous, deep green on the upper surface, 
glabrous, the venation not elevated, beneath scarcely paler, mmutely pulier- 
ulent on the nerves, the costa and lateral nerves slender, elevated, the lateral 
nerves 9-14 on each side, ascending or the lowest divaneate, shghtly arcuate, 
oxtendmg nearly to the margm, there laxly and irregularly anastomosing, 
the intermediate nerves obsolete, inflorescences terminal, sometimts appear- 
mg lateral by the contmued growth of the mum axis, eymose-paniculatc, 
usually sessile, 4-13 cm long, lax, many-flowend, the branches slender, 
minutely puberulent, divaricate or ascending, bracts caducous ptdicels 
3-12 mm long, strai^t, mmutely puberulent, cal 5 r\ persistent on the fruit, 
less than 1 mm long, shallowly and remotely 5-dentatc, fnut subglobose, 
bright red, 7 mm long, glabrous pyrenes 2, obtusely 5-costate dorsally, 
seeds narrowly sulcate on the inner surface from base to apex 

Type m the U S National Hcrbanuni, no 1,2‘>.1,164, collected in moist 
forest near Santa Marla de Dota, Province of San JoslS, Costa Rica, altitude 
about 1,600 meters, December 28, 1925, by Paul C Standley and Juvenal 
Valeno (no 43288) Additional collections am at hand, as follows 

Costa Ric4. Santa Marla, Standley 42402, 41806, Standley <fc Valeno 
43187, 44098 La Colombiana Farm, Prov Lim6n, alt 70 m , Standley 
38871 

The last specimen cited has no stipules and may not belong here, although 
it does not appear to differ essentially in other respects from the collections 
made at Santa Marla It is rather unusual to find in the wet coastal forest 
a species that grows in such a high and comparatively dry n gion as that of 
Santa Marla 

Paychotria grandtaltpula is unique among the Costa Rican species of 
the genus in its exceptionally developed stipules 

Palicourea vestita Standi, sp nov 

Shrub 1 5-2 5 m high, the branches slender or stout, subtirete, dmsely 
villous with short slender spreading yellowish manv-colkd hairs, the intei^ 
nodes 1 5-7 5 cm long, stipules persistent, green, united to fonn a sheath 
5 mm long, this truncate, densely short-villoiis, bicuspidatc on lach side, 
the cusps linear, erect, 5-7 mm long, stiff, attenuate to the apex, pubi rulent, 
leaves opposite, the petioles stout, 1 A 3 cm long, densely short-vilIous or 
tomentulose leaf blades lance-oblong, broadest at or sometimes slightly 
above the middle, 10-18 cm long, 2 5-(i cm wide, rather abruptly acuminate 
or long-ocummate, with narrow acute tip, narrowed to the acute or obtuse 
base, tluck-membranaceous, bnght green above, short-villous along the costa, 
beneath shghtly paler, densely villous on the nerves with short slender 
yellowish spreading hairs, elsewhere velutmous-pubescent or sometunes 
glabrate, the costa stout, elevated, the lateral nerves slender, prominent, 
about 20 on each side, arcuate-divancate, irregularly anastomosing close to 
the margm, inflorescence terminal, tymose-pamculate, many-flowered, 
narrowly pyramidal, 7-9 cm long, the peduncle stout, 2 5 cm long, the 
branches stout, redmsh green, divaneate at nght angles, densely piibescint, 
bracts green, linear, 2-4 mm long, pedicels 2 5 mm long, stiff, hirUlloiis, 
calyx lobes 5, persistent on the fruit, I mm long, tnangular, acute, hirti llous, 
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fruit blup, obovoid-globose, 5 mm long, slightly compressed laterally and 
bisulcatc, hirtellous, pyrcnos 2, each with 3 broad round^ dorsal costae 

Type in the U S National Herbarium, no 1,253,015, collected in wet 
oak forest near Quebradillas, alxiut 7 km north of Santa Marfa de Dota, 
Prov San Tos5, Costa llica, altitude about 1,800 meters, December 24, 1925, 
by Paul C Standley (no 42909) 

Among the Costa Rican species of Palicourea this may be rccogmred by 
the copious pubescence of aU parts, and by the numerous lateral nerves of 
the leaves 


Palicourea macrocalyz Standi, sp nov 
Shrub 2 m high, glabrous throughout, the young branches green, sub- 
terete, the internodes 2 5-4 5 cm long, stipules green, persistent, 0-9 mm 
long, cleft nearly to the base, the lobes tnangular-oblong, 2 -t 3 mm wide, 
attenuate to the acute apex, petioles slender, 2 2 5 cm long, leaf blades 
eUiptic-oblong, 8-12 cm long, 3 3-5 cm wide, abruptly short-acummate, 
with obtuse tip, at base broadly obtuse to acutish, subconaceous, somewhat 
lustrous, tht costa and lateral nerves prominent on both surfaces, the costa 
stout, the lateral nerves aliout 14 on each side, divaricate, strongly arcuate, 
extending nearly or quite to the margin, the intermediate nerves pronunulous, 
reticulate inflorescinit tirmmal, cymosc-paniculate, much branched, dense, 
many-flowered, alxiut (i cm long and broad, the pedimcle 5 cm long, the 
branches dark piirphsh bracts oblong to broailly ovate, 4-5 mm long, 
green, obtuse or rounded at apex, pedicels 4-(l mm long, jointed at apex, 
hypanthium turbinate, 2 mm long calyx 5 mm long, pale yellow, 5-lobate 
nearly to base, the lobes ovate, narrowed to the obtuse apex, conspicuously 
3-norved, corolla pale yellow, the tulx* 9 mm long, 1 5 mm thick, the 5 
lobes broadly tnangular-ovatc, 2-5 mm long, obtuse, spreading 
'PyP® in the U S Nation il Herbanum, no 1,306,801, collected in wet 
forest on Cerro de las Lajaa, north of San Isidro, ftovincc of Heredia, Oista 
Rica, altitude about 2,200 meters, March 7, 1926, by Paul C Standley and 
Juvenal Valerio (no 51011) 

Among the Ontral American species of Palicourea this may bo recognized 
easily by the unusual development of the calyx 

Palicourea pauaflora Standi, sp nov 

Shrub or small tree, the branches green, the older ones terete, the young ones 
obtusily quadrangular, the intemodcs 1-3 5 cm long, densely and minutely 
pubenilous, stipules 4^ mm long, green, ixrsistent, distinct or nearly so, 
bilobate nearly to the base, the lobes narrowly triangular, narrowed to the ob¬ 
tuse ajiex, minutely puberulous, petioles slender, 5-15 mm long, puberulent, 
leaf bl ules olbptic-oblong, 4-7 cm long, 1-2 2 cm wide, abruptly cuspidato- 
aciimmati, the icumen 8-13 mm long, narrow, acute, at base acute or 
atti niiate, subconac* ous, deeji green above, glabrous, dull, the venation in¬ 
conspicuous, bene ith paler, minutely pubenilous, the costa slender, salient, 
the lateral nerves very slender, pronunulous, about 10 on each side, ascending 
at a wide angle, arcuate, extending nearly or quite to the margin, the inter¬ 
mediate nerves obsolete, inflorescence ternuna], cymosc-paniculate, open, 
sparsely branched, few-flowered, short-pedunculate, 4-5 cm long and broad, 
the branches pulierulcnt, bracts lance-oblong, green, 3-4 mm long, pedicels 
3-7 mm long, glabrous, jointed at apex, hypanthium obovoid, 2-2 5 mm long. 
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glabrous, calyx 4-9 mm long, 5-lobate nearly to the base, green, glabrous, 
the lobes ovate-oblong, unequal, acummate, corolla greenish purple, glabrous, 
funnelform, the tube 7-8 mm long, 2 mm broad at base, 3 mm broad m 
the throat, the 6 lobes broadly ovate, obtuse, 4 mm long, spreading 

Type m the U S National Ilcrbanum, no 677618, collected in humid 
forest between Alto de las Palmas and top of Cerro do la Iloniueta, Chinquf, 
Panama, altitude 2,100 to 2,265 meters, March 18, 1911, by H Ihttier (no. 
3222) One other collection is at hand 
Panama Top of Cerro de la Horqiieta, alt 2,265 m , Piltier 1237 
Pdheourea paiunflora is well marked by the large calyx From P macro- 
ealyx it differs in its small leaves with inconspicuous venation, and in the 
narrow acute calyx lobes 

Palicourea montivaga Standi, sp nov 

Slender dense shrub 1 5-2 5 m high, the branches Kubterete, green, glab¬ 
rous, the intemodes short, usually 0 5-1 5 cm long, sometimes longer 
stipules green, persistent, connate, 2-2 5 mm long, bicuspidate, the cusps 
less than I mm long, leaves opposite, the petioles slender, 7-15 mm long, 
glabrous, leaf blades lance-oblong, 5&-7 cm long, 1-2 cm wide, gradually 
or abruptly very long-acummate, with acute tip, acute at base, thick- 
mcmbranaceous, glabrous, deep green above, shghtly paler beneath, the 
costa and lateral nerves slender, prominent, the lateral nerves about 9 on 
each side, arcuate-ascending, irregularly anastomosing near the margm, the 
intermediate nerves obscure, inflorescence terminal, cymose-pamculate, 
many-flowered, about 3 cm long and broad, the brandies ascending, greenish 
yellow, sparsely and minutely puberulcnt or glabrous, the peduncle 1 5-3 
cm long, lowest bracts hnear, green, 1 6-2 mm long, the upper ones shorter 
and broader, green, pedicels 2 5 mm long or shorter, jointed at apex, some of 
the flowers sessile, hypanthium broadly turbinate, 1 mm long, green, glab¬ 
rous, calyx about 0 6 mm long, 5-lobate to the base, the lobes broadly 
tnangular, obtuse or acute, erect, corolla yellow or greemsh yellow, glabrous, 
the tube 7 mm long, shghtly curved, enlarged at base, broadened above and 
2 5 mm broad, the 5 lobes broadly tnangular, obtuse, 1 5 mm long, spreadmg 
Type m the U S National Ilerbanum, no 1,306,225, collected in wet 
forest at Yerba Buena, northeast of San Isidro, Province of Heredia, Costa 
Rica, altitude about 2,000 meters, February 28, 1926, by I’aul C Standley 
and Juvenal Valeno (no 49850). The plant is represented by the following 
collections 

Costa Rica Yerba Buena, Standley & Valerio 49205, 49874 Cerro de 
las Cancias, alt 2,300 m, Standley & Valerio 52107, 52226 Cerros de 
Zurquf, alt 2,200 m , Standley & VaUno 50541, 50551 

From the species of Palicourea reported heretofore from Costa Rica, this 
IS distinguished by its small leaves, small inflorescences, and short corolla. 

Palicourea adusta Standi, sp nov 

Weak shrub, 30-90 cm high, usually decumbent, sparsely branched, the 
branches slender, subterete, green, the mtemodcs 1-4 5 cm long, sparsely 
pilose with short thick spreading hairs or glabrate, stipules persistent, green, 
short-connate, bicuspidate, the cusps hnear, acute, green, 1 2 5 mm long, 
leaves opposite, the petioles 6-10 mm long, glabrous, leaf blades elliptic 
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to elliptic-oblonK, 4^ cm long, 15 2 5 cm wide, gradually or abruptly acu¬ 
minate or long-ocuminate, with obtuse or acute tip, at base obtuse or acute, 
hrm, deep green above, usually marked with numerous hnear pale cystohths, 
at hrat puberulent on the costa but soon glabrate, beneath paler, when young 
pubescent with short, pale, appressed or spreadmg hairs, in age glabrate 
except on the prmcipal nerves, the costa slender, promment beneath, the 
lateral nerves very slender, evident, about 0 on each side, arcuate-ascendmg, 
extending to the margm inflorescence termmal, cymose-pamculate, sparsely 
branched, many-flowered, the pamcles 3 5-0 cm long and nearly or qmte as 
broad, the branches divaricate, sordid-pubcrulent, violet bracts green, 2-4 
mm long, hnear or subulate, acute, pedicels 1-2 mm long, puberulent, jomted 
at apex hypanthium rounded-turbmatc, violet, 115 mm long, sparsely 
puberulent or glabrate, calyx 5-lobato to base, the lobes less than 1 mm 
long, unequal, broadly triangular or tnangular-ovate, acute to obtuse and 
apiculate, corolla violet, 8 mm long, the tube glabrous, enlarged at base, 
nearly straight, nearly 2 mm broad, shghtly broadened in the throat, the 
5 lobes brolly ovate, 1-1 5 mm long, obtuse or acutish, erect or ascendmg, 
obscurely puberulent on the margins 

Type m the U S National Herbarium, no 1,253,350, collected in wet 
forest on Cerro de las Vucltas, Provmce of San Jos6, Costa Rica, altitude 
3,000 meters, January 1, 1926, by Paul C Standley and Juvenal Valeno 
(no 43666) The followmg additional collections arc referred here 

Costa Rica Cerro de las Vueltas, Standley & Valeno 43780, 43908 
El Pdramo, Jan , 1897, PtUier 10486 

In general appearance this plant resembles P morUtvaga, but that is a large 
shrub with narrower leaves and greenish yellow inflorescence In habit 
P aduaia is unlike th<5 other Central American species of Paltcourea, which 
are tall erect shrubs 

Palicourea solicifolia Standi, sp nov 

Slender shrub 1 5-3 5 ni high, glabrous throughout, much branched, the 
branches rather stout, subteretc, the older ones ochraceous, the younger ones 
green, the intemodes mostly 1-2 cm long but often longer, stipules persistent, 
short-connate, deeply bilobate, the lobes hnear, acute, green, 1 5-2 5 mm 
long, leaves opposite, the petioles stout, 4r-17 mm long, leaf blades narrowly 
oblong to elhptic-oblong, 5 5-10 cm long, 1 3-2 5 cm wide, long-acuminate, 
with narrow obtuse acumen, at base acute to long attenuate, thick and firm, 
deep green above, somewhat lustrous, beneath paler, the costa prominent 
beneath, slender, the lateral nerves very slender, about 13 on each side, 
divaricate at nearly a nght angle, arcuate, irregularly anostomosmg near 
the margm, the intermediate nerves obscure inflorescence terminal, cymose- 
pamculate, many-flowered, about 4 cm bng and often much broader, the 
branches usually divaricate, the peduncle usually less than 1 cm long, bracts 
green, hnear to oblong or spatulate, usually obtuse, mostly 4-7 mm long, 
but the upper ones often smaller, pedicels jomted at apex, m fruit sometimes 
1 cm long but usually shorter, bearing 1 or more small green bractlets, 
hypanthium broadly turbmate, 1 5 mm long calyx 1 5-2 mm long, 5-lobate 
nearly to the base, the lobes oblong, oval, or broadly spatulate, rounded at 
apex, green corolla not seen fnut bluish green, subglobose, laterally com¬ 
pressed and bisulcate, about 6 mm broad, the 2 pyrenes sharply .i-costate 
dorsally 
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Type in the U S National Herbanum, no 1,252,646, collected m wet 
forest at Laguna de la Chonta, northeast of Santa Marla de Dota, Province 
of San Jos5, Costa Rica, altitude 2^000 meters, December 18,1025, by Paul C 
Standley (no 42174) The foUowmg additional collections are at hand 

Costa Rica Laguna de la Chonta, Standley 42178 Near Finca La 
Cima, above Ixis Lotes, north of El Copey, alt 2,100 to 2,400 m , Standley 
42795, 42806, 42713, 42642 

In foliage characters this plant resembles P monttvaga, but it differs from 
that species m the large bracts of the panicles and in the larger calyx with 
very different lobes The corolla has not been seen, and it may be that 
the plant should be referred rather to the genus Paychotna 

Cephaelis latistipula Standi, sp nov 

Plants simple, 10-100 cm high suffrutescent, glabrous throughout, the 
stems stout, subtcrctc, the upper mtemodes 2-3 cm long stipules distmct, 
rounded, 14-22 mm long ana nearly or qmte as broad, pi rsistent, thick and 
firm, conspicuously nerved, bUobate at apex, the lobes about 5 mm long, 
acutish, undulate or shallowly and irregularly dentate, the smus closed or 
nearly so leaves opposite, the petioles slender, 2 7 cm long, leaf blades 
oval-eUiptic to broadly elliptic, broadest at or sbghtly above the middle, 
14-21 cm long, 7-9 cm wide, rounded or very obtuse at apex and abruptly 
short-pointed, with acute tip, shortly narrowed to the acute base, chartaocous, 
deep green above, paler beneath, the costa stout, prominent, the lateral 
nerves 11 or 12 on each side, divergent at nearly a right angle, arcuate, faintly 
anastomosing close to the margin, the mtermcdiatc nerves obsolete, inflores¬ 
cences axillary, capitate, dark red, very dense, many-flowered, sessile or 
nearly so, about 1 cm long and 2 cm broad, outer bracts broadly oblong, 
7-8 mm long, 4 mm broad, obtuse, the inner bracts narrower, irregularly 
denticulate and ciholatc about the acute apex, the inncmiost bracts hneor, 
flowers sessile, the hypanthium broadly turbinate, 1 5 mm long, calyx 2-2 5 
mm long deeply 5-lobate, the lobes lanceolate, long-acuminate, denticulate 
corolla 5 mm long, funnelform, the lobes spicadmg, tnangular, acute or 
acutish, much shorter than the tube, short-viUouB witlun anthers exsorted 

Type in the U 8 National Herbanum, no 1,153,168, collected m moist 
forest at Orosi, Province of Cartago, Costa Rica, March 30,1924, by Paul C 
Standley (no 39695) One other specimen has been seen 

Costa Rica El Mufieco, Prov Cartago, alt 1,500 m , Standley & Torres 
51252 

Cephaelis latistipula is a well-marked species, easily recogmzable by its 
reduced stature, large leaves, broad stipules, and sessile heads 

Coussarea latifolia Standi, sp nov 

Tree, glabrous throughout, the branchlets stout, stipules (of uppermost 
leaves) semiorbicular, 6 mm long, mtrapctiolar, short-connate broadly 
rounded at apex, soon deciduous, petioles stout, 1 7-2 5 cm long leaf blades 
broadly elhptic-obovate to broadly ovate-elhptic, 16 5-25 cm long, 9-16 5 
cm wide, rounded at apex and apiculate, acute or obtuse at base, papyraceous, 
concolorous, pale green when d^, the costa and lateral nerves stout, sahent 
beneath, the lateral nerves about 9 on each side, arcuate-divancato, irregu- 
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larly anastomosing close to the margm, inflorescence terminal, cymose- 
racemose, 6 cm long, the peduncle 3 cm long, compressed, the cymes 2 or 
1-flowered, borne on ascending secondary peduncles 6-15 mm long, bracts 
deciduous, pedicels stout, 1-4 mm long, hypanthium obovoid, 4 mm long, 
calyx tubular-campanulate, 5-7 mm long, the limb truncate, corolla (m 
bud) yellowish white, the tube 1 cm long, the 4 lobes hneaivoblong, 13-15 
mm long 

Type in the U S National Herbarium, no 938840, collected in forests 
of Ti^, Talomanca, Costa Hica, altitude about 200 meters, April, 1895, 
by A Tondus (no 9574) 

The species is distinguished from other Costa Rican species of Coussarea 
by its large flowers and broad leaves 

Coussarea paniculata CV^ahl) Standi 

Frodtehta pantcuUUa Vahl, Eclog Amer 3 1796 

Couamreafroeltchta A Rich Mem Sot Hist Nat Pans 5 177 1834 

Coussarea enneantha Standi, sp nov 

Shrub 3 m high, the trunk 3 5 cm thick, young branches subterete, slender, 
the intcmodes 1-2 cm long, densely fulvous-hirsute with short spreadmg 
hairs stipules connate, fonmng a sheath 3 mm long, hirtellous, tardily 
deciduous, petioles slender, 12-18 mm long, densely short-hirsute, leaf 
blades elhptic-oblong, 9-12 5 cm long, 3 2-5JJ cm wide, abruptly acununate 
with obtuse tip, at base acute or acutish, membranaceous, when young 
shortly fulvous-hirsute above along the nerves, glabrate m age, the venation 
pronunulous, beneath green, hirtellous on the nerves, the costa and lateral 
nerves slender, promment, the lateral nerves about 10 on each side, divergent 
at a wide angle, nearly straight, anastomosmg toward the margm to form an 
irregular but (hstrnct collective nerve, the mtennediatc nerves prominent, 
coarsely reticulate, inflorescence terminal, sessile, tnehotomous, the branches 
slender, 2 8-3 8 cm long, densely fulvous-hirsute with short spreadmg hairs, 
each branch 3-flowcrcd at apex, pedicels 2-11 mm long, bracts hnear-subu- 
late, 1-2 mm long, deciduous, hypanthium obovoid, 2-3 mm long, densely 
brown-hirtellous, calyx tubular, ^ mm long, 2 5 mm thick, hirteUous, the 
4 lobes ovate-oblong, obtuse, over half as long as the tube, corolla wlute, 
the tube slender, 2 5 cm long, sparsely pilose with slender spreading hairs, 
the 4 lobes Imear, spreadmg, about 15 mm tong and 2 mm wide, obtuse, 
sparsely hirtellous outside, fruit “white,” not seen 

Type in the U S National Herbarium, no 678317, collected in the vicimty 
of Cana, Panama, altitude 600 to 1,950 meters, April to June, 1908, by R. S 
Wilhams (no 841) 

The proper position of this plant is vciy uncertain, but it seems to agree 
better with Cowsarea than with any other group of Rubiaceae known from 
Central America 
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PROCEEDINGS OF THE ACADEMY AND 
AFFILIATED SOCIETIES 

THE ACADEMY 
200tu heetino 

The 200th mcpting was held jointly with the Chcnucal ®>ociety and the 
Philosophical Society in the Assembly Hall of the Cosmos Club on the evomng 
of Thursday, May 28, 1925 Dr H Fhecndlich of the Kaiser Wilhelm 
Institute at Berlm-Dahlem delivered an address on the State of aggregation 
and form of colloid particles 


201st meeting 

The 201 st meeting was held jointly with the Chemical Society in the 
Assembly Hall of the Cosmos Club on the evening of Friday, September 26, 
1926 Dr Alexander Finlai of the University of Aberdeen dchvered an 
address on the Appeal of actenre to the community The address is published m 
Science, Vol 62, Oct 23, 1925 


202d meeting 

The 202d mcctmg was held lomtly with the Geological Society m the 
Assembly Hall of the Cosmos Club on the evemng of Thursday, November 19, 
1926 

Program Dr William H Hobbs of the Umversity of Michigan, The poles 
of the atmosphene circuialum The two continental uaciers—tlw ice mantles 
which overlie the contments of the Antayrctic and Greenland—possess each 
an autocirculation which is anticyclomo in character, but possessed of a vigor 
which removes it from all companson with the so-called anticyclones of other 
areas The circulations above the continental glaciers—the glacial anti¬ 
cyclones—are to be ascribed to the domed surface of the inland ice and to the 
excessive irradiation from the snow ice surface throughout the year Such 
irradiation being a function directly of time, a calm is favorable to the de¬ 
velopment of centrifugal surface movement of the air upon the domed surface 
On the other hand, the descent of the air from the high mtenor of the con¬ 
tinent brmgs about an adiabatic elevation of temperature, and smeo this is 
proportional to the vertical component of the air movement, the high velocity 
that IS developed m the outflowing air currents tends to halt the flow with 
great suddenness and to restore the condition of calm The weather above 
the contmental glaciers is thus an alternation of calms with bhszards, which 
latter evolve gradually but terminate abruptly with rapid elevation of 
temperature—the foehn phenomenon 

The vigor of these powerful circulatory systems over areas that arc 
measured in hundreds of thousands of square ii^es is such as to extend the 
air movement up to near the ceihng of the troposphere and to include the 
cirrus level Because of this vigor the central areas of the glacial anticyclones, 
instead of bemg dry and charactenzed by an excess of evaporation over 
precipitation, as is the case within the central areas of the shallow and mert 
migrating anticyclones, are regions of high relative humidity and of large 
precipitation of moisture in the form both of fine ice needles and of minute 
water droplets The source of tlus moisture, amply confirmed by observa 
tion, must be ascribed to the water which was locked up in the ice needles of 
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the cirn and of other high-level clouds, this moisture being first melted and 
later vaporized adiabatic^y dunne its descent to the glacier surface 

The two glacial anticyclones of the earth, one centered relatively near, 
though not over, the southern geographic pole, and the other centered fully 
nineteen degrees of latitude from the northern pole, are thus the wmd poles 
of our atmosphenc circulation The north polar area itself, as is clearly 
shown by obojrvations, is an area of monotonously normal barometnc 

E ressure, of relatively warm air, of shiftmg wmd direction, and of high 
umidity 

Ihe continental glaciers with their overlying fixed glacial anticyclones are 
the two marked refrigerating regions within our atmosphenc envelope, and 
their function in stimulating the circulation is comparable m importance to 
that of the heating belt of high insolation near the equator The strong 
development of climatic zones m the present geological penod must be as- 
enbed to the contnbutory action of the refngeratmg engines m developing 
the present vigor of the atmosphenc circulation for, if we consider the gcologio 
past, the present is an altogether abnormal penod, climatically considered, of 
the earth’s history As has been clearly shown by David White and F H 
Knowlton, the dutnbution of dehcate plant organisms dunng the geologic 
past, since at least the early Paleozoic, shows that no strongly developed 
climatic zones have existed save only aimng the Permian and Pleistocene 
penods, with which later penod the present is chmatically included It is 
of the greatest significance, therefore, that these exceptional penods of climate 
in the earth s history arc the only ones of which it is known that contmeqtal 
glaciers existed which, through their refrigerating effect, could have stimu¬ 
lated to unusual vigor the circulation within the atmosphere (Author’s 
abstract ) 


203d ueftino 

I he 203d meeting was held in the Assembly Hall of the Cosmos Club on the 
evenmg of Thursday, December 17, 1926 Dr Ebwin F Smith of the 
Department of Agnculture dehvercd an address on Recent views as to the 
cause of cancer 

The address dealt with some of the newer researches on cancer and was 
substantially the same as that prepared for the New Haven Symposium, 
which appeared m The American NalurcUist, May-June, 1926 The author 
was inclmcd to believe, with Gye and Blumenthal, that cancers arc duo to one 
or more parasites, but he also gave qmte fully other views as to causation, 
namely, the imtation hypothesis and the views of Warburg of Bcrhn and 
Burrows of St Ixiuis 


204th MEETma 

The 204th meeting, the 28th Annual Meetmg and a jomt meeting with the 
Anthropological Society, was held m the Admimstration Buildmg of the 
Carnegie Institute of Washington on Tuesday, January 12, 1926, with 
President Judd of the Anthropological Society m the chair The pro^am 
consisted of an address by I> Byron Cumminos, Director of the State 
Museum and Professor of Archeology, Umversity of Anzona on the subject, 
( ertain metal objects found near Tucson, Amona A brief abstract of his 
address follows the mmutes of the annual busmess meetmg 
A short mtcrmission followed his address, after which the annual busmess 
meeting was held 
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The nunutes of the 27th Annual Meeting were read and approved 
The Corresponding Secretary, F B Silsbee, reported briefly on the ac¬ 
tivities of the Academy during 1926 During the year 1925, 24 persons were 
elected to regular membership, 18 of whom had accepted and qualified dunng 
the year, and one of whom had dechncd Thirty who had been elected 
before January 1, 1925, also qualified Six resignations were accepted, and 
three members were dropped for non-pa 3 m[ient of dues h leven deaths oc¬ 
curred among the members, as follows J C Brannek, F D Campbell, 
Mitchell Carboll, T L Casey, D T Day, W I Hillebhand, W D 
Htjnteb, W G Miller, B H Ransom, T L Watson, J B Woodworth 
The Board of Managers held five meetmgs devoted mauily to routme 
busmcss The list of Owe hundred popular books on sctence was revised, and 
the biennial durectory was issued The report was ordered accepted and 
filed 

The report of the Recording Secretary, Walter D Lambert, was read 
There were held dunng the year ten pubhc meetmgs, many of them jointly 
wnth one or more afiSliated societies The names of the affiliated societies 
and of the speakers, and the titles of the addresses and additional items of 
mtercst, were given The report was ordered accepted and filed 

The report of the Treasurer, R L 1*ari8, was read It showed total 
receipts of 15,485 39 dunng thi year, and total disbursements of >5,970 01 
The value of the Academy’s investments was $17,036.37, cash on hand was 
$2,656 18, and the estimated net worth $19,187 83 
The report of the Auditmg Committee, consisting of N H Heck, V K 
Chbsnut and D L Hazard, was read, verifying the Treasurers figures 
The reports of the Treasurer and the Auditing Committee w ere then accepted 
The report of the Editors of the Journal was presented by E P Killip, 
Semor Editor It detailed the distnbution of the articles m the vanous 
fields of science, and noted a shght increase m the cost per page over the 
preceding year The effort to obtam articles in as wide as possible a field of 
scientific interest was continued The report was ordered accepted and filed 
The report of the Committee of Tellers, F B Silsbee, G W Vinal and 
E R. Weaver, was presented by the chairman In accordance with the 
report, the following officers were declared elected President, G K Bur¬ 
gess, Non-resident Vice-Presidents, Raymond Pearl, W W Campbell, 
Corresponding Secretary, Francis B Silsbee, Recording Secretary, W D 
I.AMBERT, Treasurer, R L Faris, Manager, Class of 1929, A H Clark, L A 
Rogers 

The following Vice-Presidents nominated by the affihated societies were 
then elected Archeological Society, Walter Hough, Society of American 
Bacteriologists, W D Bigelow, Biological Society, H C Oberiiolzer, 
B(4antcal Society, R Kent Beattie Chemical Society, h W Smitheb, 
Institute of hlectncal Engineers, A R Cheynfy Entomological Society, A G 
BOvino Society of Foresters, G B Sudworth Geographic Society, F V 
CoviLLE, HelminUiologicdl Society, H C Hail, Historical Society, Allen 
C Clark Mechanical Engineers, H L Whittemoke, Philosophical Society, 
PaulR Heyl 

At 10 15 P M the meetmg adjourned 

Dr Byron Cummings, Certain metal lAjects found near Tucson, Arizona 
In September, 1924, Mr Charles S Mamer and his father, while inspectmg 
an old hme-kiln about nine miles northwest of Tucson, noticed a bit of metal 
projecting from the side of the trench that bad been cut through the formation 
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to open an entrance to the bottom of the kiln On digging away the gravel 
and cahchc in which it was embedded, the object proved to be a cross made 
of lead alloy It had been cast m a crude mold on the surface of ground over 
which were scattered fragments of ore, caliche and gravel Made m two 
parts, the inside of each half had been smoothed and engraved with in¬ 
scriptions in Latm 

Dxca\ations were then made to the nght and to the left of this trench by 
Mr Thomas Bent, who owns the land, and Mr Manier Scattered over 
considerable area at between two and a half to six feet below the surface 
have been found four other double and three single crosses Besides these 
crosses there have been uncovered three swords and four parts of swords, 
three spears and two spear heads, and a peculiar paddle-shaped object that 
may be called a labrum All of these are more or less engraved with m- 
scnptions m Latm and vanous symbols and drawmgs On the two unusual 
crosses entwmed with serpents are found some Hebrew inscriptions and 
symbols 

None of this superimposed material shows any evidence of havmg been 
disturbed since laid down by natural forces All of these articles were found 
embedded m cahche and gravel at practically the same level This cahcho 
18 a hme crust formed irregularly through sand and gravel deposits by the 
leaching of the calcareous material from the superimposed and surroundmg 
soil and rock It settles into pockets, spreads out mto sheets and cements the 
sand and gravel together in hard masses that can be broken up only by a 
sharp pick or a charge of dynamite Many of these objects were embedded 
m part or the whole in this solid caliche and could be removed only by vigorous 
effort with a good pick Some lay m pockets or thin strata of sand which 
were overlaid with strata of cahche Lenses of gravel and sand extend along 
horizontally above these articles which, if they had been “planted” m recent 
years and the holes filled up with cahche and gravel, would be broken and the 
lines of demarcation readily distmgmshable 

The articles are made of a lead alloy Assays show lead and antimony 
with traces of tin, gold, silver and copper Ores of this character are mined 
in the Tucson mountains, a few miles away, and in other mountains further 
away to the south The ores have prolmbly been crushed and crudely 
smelted, the metals puddled and then used m the manufacture of these 
weapons and emblems All are crudely fasluoned and show such work as 
you might expect to be produced by men in the desert country of Arizona, 
with few tools and no mechanical appliances 

The Latin is the capital script that was in common use for records and 
rehgious inscnptions up to about the eighth century A D The words are 
separated by dots,"and the construction follows that of the classic Latin of 
Caesar and Vergil One would judge that they had been carved by one 
who had a hmit^ knowledge of classical Latin and had woven expressions 
with which he was familiar mto the record he desired to make The Hebrew 
mscnptions on the two serpent swords are words and expressions such as 
“Jehovah,” “peace,” “mighty empire,” etc 

On the face, these evidences would mdicate the work of men who, shghtly 
versed in classical Latm, Roman affairs and Jewish historv, wished to record 
this evidence to astonish their contemporaries But would any people, 
one or more centimes ago in this remote rc^on, have had time or means or 
desire cither to hoodwmk other men by their show of learmng or to deceive 
posterity’ The white men who lived in and traversed this region even fifty 
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years ago had very little tune for fun or fiction of this elaborate character, if 
any posBessed the abihty to manufacture or inscribe those articles The 
problem remains unsolv^ {Condensed from author’s manuscript) 

205th meeting 

The 205th meeting was held jointly with the American Institute of Flectri- 
cal hingmcers (Washington Section) m the Assembly Hall of the Cosmos Club 
on the evening of Tue^y, March 9,1926 

Program Dr George C Southwokth, of the American Telephone and 
Telegraph Company, Some interesting things about radio transmission The 
electromagnetic waves used in radio transmission differ from hght only m 
wave length Both represent a power transfer and the intensity of cither 
may be measured by the electnc field strength or by the power propagated 
through a given area A simple picture of a radio wave may be developed 
from the Faraday conception of lines of electric and magnetic force This 
view IS furthermore consistent with other phenomena such as power flow in a 
simple batteiy circuit or an electnc hght lino, or the propagation of speech 
energy over a telephone circmt 

ihc power per umt area propagated m a broadcast signal of orthnary 
strength is so small as to be measured in nullionths of a watt per square meter 
In addition to propagatmg power a broadcast wave exerts a pressure on 
conducting objects on wluch it happens to fall This pressure has been 
computed and is found to be extremely small Ihus the total force due to 
waves impmging on a tall skyscraper seldom exceeds a milhonth of a mil¬ 
lionth of a pound 

There is a threshold value below which the human eye will not respond to 
hght If this value is mterpreted m terms of the umts used m measurmg 
broadcast signals, we find that the eye is only a hundredth or a thousandth as 
sensitive as a good radio receiver The sun sends to us relatively strong 
electnc waves These arc of the order of a rnilhon times as intense as those 
used in radio communication and amount to perhaps 7 5 volts per centimeter 

Whep radio waves such as employed for transatlantic telephony arc 
propagated over considerable distances, their intensity is impaired on account 
of both the spreadmg of the wave energy into greater space and the attenua¬ 
tion caused by the terram over which they pass This attenuation is less 
when the waves pass over w atcr than over land If the transmission lie over 
relatively great distances the attenuation undergoes wide changes throughout 
the 24 hours At mght it is sometimes so httle ns to permit of transatlantic 
communication with relatively small amounts of power, but in dayhght, it 
may be so great as to require hundreds of kilowatts of transmitting power 
The change in the received signal caused by this varying attenuation is 
known as its diurnal variation and has been quite thoroughly studied by Bell 
System engmeers m connection with transatlantic telephony 

The utUity of radio waves as vehicles of intelligence is determined not only 
by their mtensity but also by the amount of mterfermg noise, makmg the 
ratio of signal to-noise of great importance Ihis ratio for transatlantic 
commumeation is a moxunum dunng the hours when darkness prevails over 
the path between England and Amenca and has a very definite imnimum 
dunng the late afternoon when the wall of darkness is passing from England 
to Amenca On account of the five hours difference in the standard times 
used in Europe and in Amenca, the business days overlap but a few hours 
dunng our forenoon If a commercial telephone circuit were to be set up 
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between England and America, probably it would be durmg these hours that 
the circuit would have its greatest usefulness It happens that they come at a 
time when transmission is neither very good nor very bad 

When radio is used for broadcasting, its mterest is frequently a local one, 
in which case diurnal vanation is not of great importance, but there are local 
effects which are important For instance, when broadcast waires pass over 
metropolitan areas, they are sometimes seriously distorted and very definite 
shadows arc produced in which the signal strenrth is much reduced Further 
more, m these areas the Quality of reproduced speech may be injured, while 
that just outside the shadow may be excellent This qu^ity di^rtion has 
been improved by stabihnng the transimtter so that o^y the very smallest 
frequency changes can result Although pronounced i^adows have been 
noted in the vicinity of New York City, the transmission over Washmgton, 
D C , seems to be very normal {Author’a obatTOci ) 

206th meeting 

The 206th meetmg was hold jointly with the Philosophical bocicty and the 
Chemical Society in the Assembly Hall of the Cosmos Club on Thursday, 
March 18, 1926 

Program Dr Fdwin E Slosson, Editor of Science Service, The chemuMl 
vnlerpreUjiion of htatory If we can find out the laws of biochemistry we can 
not only improve the present generation and control the future but interpret 
the past The histonan m the hght of these laws will be able to teO what 
happened and why History will then cease to be a mere chronicle and 
berome part of the science of human behavior Astronomy was for the first 
five thousand years a mere observation^ science, but now has become the 
extra-mundane branch of physics and chemistry 

Historians record the nse and fall of races They point out that the dechno 
IB often due to a lowcnng of the birthrate and they ascribe this to various 
causes, moral, financial, pohtical or social These are plausible surmises, 
yet it may be that the resd cause was a lack of vitamin E It might happen 
that a people or clan or class might die out suddenly through a change of diet, 
while seemmgly well nourished and as vigorouB as ever Until this factor is 
taken mto consideration a charge of race suicide must be held not proven m 
spite of what the morahsts may say 

Why does India present such a strange spectacle in the dechne of the 
vigorous races that have successively inv^ed the country m past centuries? 
Why does the conquenng caste lose its stamina m a few generations? The 
cause commonly adduced is the climate, the excess of sunshine? Possibly— 
and possibly the lack of it We must take into consideration the “purdah 
diseaM ” 1 he seclusion of the women and children of the aristocratic classes 
keeps them in the shade May not one of the causes of racial decay m India 
be lack of Vitamin D, which is induced by sunshme and is essential for bone 
formation? 

If you belong to the school of histonans which holds that the human factor 
18 all important, that history is merely a cham of biographies of the great men 
of each generation, then hero also chemistry may supply the key For 
instance, even the histonans who lay most stress upon the chmatic and 
economic factors must admit that the coiu*e of the world’s history was ma- 
tenally affected by the personal peculianties and temperament of Napoleon 
Bonaparte But all histones agree that the Little Corporal at Lodi was a very 
different person from the Emperor at Waterloo, different in disposition, 
enterpnse and ability And no wonder, for his chemical composition had 
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changed m the nineteen yeans between He was as unhke his fonnor self as 
oarboho acid is unhke sugar although they are composed of the same elements 

And in science explanation is liic first step toward control The oldest, 
most stable, most democratic, and within thou* limitations most efficient 
commonwealths m the world have adopted chemical methods of pohtical and 
mdustnal management These are the ants and bees, where the workers 
have been in absolute control for some five million years They do not choose 
the head of the state by popular vote from among them own number as is 
done m representative governments hke ours 1 hey get a fit ruler by feeding 
When the workers decide by their silent plebiscite that anew queen is needed, 
they make one to order 

Then there is the climatic theory of history that the capacities and 
activities of a people are due to the effects of chmate But what does the 
climate affect? Obviously the chemical composition and balance of the 
body through temperature, humichty, pressure sunshmc, diet and mode of 
life 

The laws of heredity are concerned solely with the combmations of the 
detemunants in the germ plasm But what determines the detenmnants? 
Obviously the difference m their chemical composition Some day we may 
find out their chermcal structure Some day we may be able to alter it 
Already it has been found possible by means of X-rays to reach the factors 
of heredity mside the gcnti cell and so to transform them as to produce strange 
creatures, sUch as have never appewed in nature, and this is not only in the 
first but m the second generation Such synthetic ammals are mostly 
monsters, but might it not happen that improved species could be produced 
m some such way? (Condensed from author s manuscript) 

207th MEETING 

The 207th meeting was held jouitly with the Philosophical Society and the 
Biological Society m the Assembly Hall of the Cosmos Club on the evening 
of Ihursday, Apnl 15, 1926, with President Burgess m the chair On 
behalf of the New York Geographical Society, Major-General Charles McK 
Salzman presented the Charles P Daly medal to Bngadier General David 
L Bhainaro, retired, for his Arctic explorations General Brainard ac¬ 
cepted with a few words of thanks Major General A W Grfflt retired, 
gave some reminiscences of Arctic exploration and of his association with 
General Pramard 

Acting for the Secretary of the Navy, C apt W S Crosbley presented the 
Cullom Geographical Medal to Dr IIarvkt C Haieb for his discovenes m 
acoustic sounding Dr Hayes accepted with a short address of thanks 

Program Dr Paul R Heyl, of the Bureau of Standards, Visions and 
dreams of a scientific man Contrary to a rather widely current idea, science 
and scientific men are not purely matter of fact and prosaic There is a 
human, even a poetic side to the study of Nature The visions which Nature 
presents to us contain the three characteristic features of poetry the Irao, 
the epic, and even the tragic In addition, they contain what is often lacking 
m the dreams of the poet and the mystic—an element of reality (Author s 
abdract ) 

208th meeting 

The 208th meeting was held jomtly with the Philosophical Society and the 
Chemical Society in the Assembly Hall of the Coomos Club on the evening 
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of Saturday, May 29, 1926 Professor Ernst Cohen of the University of 
Utrecht dehvered an address The metamorphosis of matter and the alleged 
constancy of our physico-chemical constants 

209th UEETINO 

The 209th meeting was held lomtly with the Smithsoman Institution, the 
Carnegie Institute and the Biological Society m the auditonum of the Na¬ 
tional Museum at 10th and B Streets on Fnday, June 4, 1926 Dr Alex¬ 
ander Wetmore of the Smithsoman Institution presided Dr Johannes 
Schmidt of the Carlsberg Laboratories, Copenhagen, dehvered an address on 
Danish oceanographic expeditions and invedigations of the life history of the eel 
After the address President Burcebs of the Academy announced that 1> 
Schmidt had been elected an honorary member of the Academy and presented 
him with a diploma of membership 

210th meeting 

The 210th meeting was held jointly with the C hcmical Society m the As¬ 
sembly Hall of the Cosmos Club on the cvenmg of Thursday, December 16, 
192b Dr I ouis C Heiland for the Board of City Trusts of Philadelphia 
conferred on Dr Hahvei C Hay es the John Scott Medal the actual dehvery 
bemg made by Mr F C Warner, Assistant Secretary of the Navy, who 
made a bncf presentation address 

Program Professor J N BbOnsted, of the University of Copenhagen, 
The metal amines and their significance for the physical ch^tstry of solutions 
The study of metal ammes has played a considerable r61e m the theory of the 
structure of uiorganic compounds It promises to have a similar significance 
for the theory of solutions 

Cations as well as amons are known m great numbers m this group They 
combine to form salts which have as a rule characteristic and well defined 
properties, ragmg in solubility from about 10“* to 1 mol per hter These 
salts are very suitable for a study of the solubihty laws of electrolytes and have 
been so used to a large extent Such data have been of service m verifying 
the laws of the activity coefficient m dilute solution 

The complex metal ammes may contain anions m complex combmation 
with the central metal atom In many such cases the amon is spht off in 
aqueous solution with measurable speed (aquotation) The reverse reaction 
IS also measurable These data are very useful m bmldmg up the recent 
theory of the statics and kinetics of ions 

The usefulness and appheabihty of the defimtion of acids and bases by 
the scheme 


Acid Base + H+ 

IS exemplified m a number of cases m this group of compounds When water 
instead of ammonia enters the complex ion, the ion becomes an acid, one of the 
H atoms in the H*0 molecule being parti^y spht off as H+ The behavior 
of such metal anune ions verifies the idea of the sigmficance of the electric 
charge in detenmning the acidic or basic character of the molecule ^ 

Basic metal amine ions ore of highly catalytic effect upon the decomposition 
of mtramide The high positive charge of such ions may be expected to 
throw some hght upon this peculiar catalytic reaction 

The aquotation of the various complex ions follows widely different laws 
In some cases the velocity is independent of the H+ concentration, m other 
cases extremely sensitive toward it This phenomenon can be explained on 
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the basis of the different acidity of the ions involved in combination with 
the effect of the electric charge This explanation may be of value m many 
similar cases in other fields of investigation where the presence of small 
amounts of acid shows a stabihsing effect (Author a abstract ) 

Waltlu D IAMBEIIT Recording Secretary 

PHIIOSOPHIC VT SOCIH Y 
969th meeting 

rho 969th meeting was held at the ( osmos C lub rebniary 4 1928 

Program W G Bromuacher Instrument technique in aircraft flights 
for irUemattonal records Aircraft flights for international records arc made 
under rules and regulations promulgated by the F^l^ration A6ronautiquc 
Internationale (F A I) the United States member of which is the National 
Aeronautic Association (N A A ) Instruments carried in such flights are 
submitted to the Bureau of Standards for cahbration tests which certifies 
the results of such tests to the N 1 A Of the various types of records such 
as duration flights, greatest speed and highest altitude with and without 
useful load the instrumental problems relating to the highest altitude are 
of the most interest Ihc rules provide that one or two scaled barographs 
be carried m order to determine the lowest pressure reached in the flight 
which 18 convert* d to altitude by use of the altitude-pressure rehition of the 
I A I standard altitude The method of cahbration has consisted in sub 
jecting the barograph to a flight history test in which the t( inperaturc 
and pressure are controlled so as to approximate the flight conditions both as 
to the values and the rates of change The pressure in the bell jar in which 
the instrument is placed is controlled so that the pen of the instrument 
follows the trace made during the flight C oils in the bell jar through which 
carbon dioxide is expanded enable tin reduction of the instrument tempera¬ 
ture to values as low as — 48°C The pressure when the pen is on the trace 
at the ground level and at the highest level is measured by means of a mercu 
rial barometer The difference in these two pressures when subtracted from 
the pressure at the ground level at the time of the flight gives the lowest 
pressure attained Ihis method of cahbration when certain precautions 
are observed and assuming the use of first quality barographs enables the 
lowest pressure to be determined with an accuracy of I to d millimi tors of 
mercury The I A I regulations now m force are far from ideal from a 
scientific pomt of view 1 his country through the N A A has submitted 
modifications which if adojited will insure more satisfactory results Iho 
lack of complete testing facilities m most of the couiitnes has no doubt 
prevented adoption of these modifications (Author s abstract ) 

A H Bennett Recent methods for the measurement of aberrations of 
telestope objectives The failure of geointtric optics to explain the light 
distribution in a star disc is pointed out Physical optics explains the 
effects at the focus of a telescope objective in a satisfactory manner Methods 
of ineasunng aberrations of a lens system are divided into two classes geo¬ 
metric and interference methods with the results expressed in terms of 
geometric or physical optics respectively The Hartmann geometric method 
and its modifications, by Mcrland and by Kingslake are discussed 

The interference methods of Waetzmann and of 1 wyman, and the modi 
cation of the Hartmann method based on interference by Gardner and 
Bennett are desenbed Ihe details of an extension of the latter method. 
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as appbod by the author to several astronomical objectives, are presented 
Some results of this method are shown in the form of phase contours. 
(Aulhor’a abstract ) 

F Wenner a seismometer employing electromagnetic and optical magni¬ 
fication, and electromagnetic damping The seismometer was designed for 
use with a particular galvanometer of the fluxmeter type, that is, a galvan¬ 
ometer having a fairly long penod and very high damping when the externally 
connected resistance is low When the average value of the impressed c ra f 
IS zero and the rate of change is not excessively high or excessively low, such 
galvanometers give deflections approximately proportional to the tune integral 
of the e m f The e m f impressed upon the galvanometer is developed in 
a windmg attached to the steady mass of the seismometer and so is propor¬ 
tional to Its rate of displacement Ihcreforc the tune mtegral of the e m f 
18 proportional to the displacement of a steady mass with respect to its 
support Consequently the performance of the apparatus approximates 
that which would be obtained with a duoct mechanical connection between 
the steady mass and the mirror which produced the record photographically 
However, for very short period displacements such as are caused by traffic 
and very long period tilts caused by temperature changes, there is practically 
no response 

Magnification Magnification of earth displacements of penods corre¬ 
sponding to the initial phases of distant earthquakes is high, somewhat more 
than 1000 In the range of periods of earth displacements from 21/2 to 30 
seconds, the magnification decreases as the penod increases as it does with 
the usual type of seismometer having the same free penod and cntical 
damping Further, the period of earth displacements for which the magni¬ 
fication IS a maximum is practically independent of the period of the seismom¬ 
eter and the stiffness of the suspensions of the galvanometer coil 

Damping The damping both of the seismometer and of the galvanometer 
IS brought about by the use of a single bndge or shunt across the line connect¬ 
ing these two umts instead of by the use of additional magnets and a copper 
plate located on the seismometer, and the use of a suitable resistance m the 
galvanometer circuit The penod is determined and the dampmg adjusted 
from the position of the galvanometer, which normally would bo in a room 
other than that in which the seismometer would be located and might well 
be in another building The steady mass is displaced by the momentary 
passage of a small current through the windmg of the seismometer This 
current is led to and from the system at two points so selected that the 
electric circuit constitutes a balanced Wheatstone bridge with the galvanom¬ 
eter in its normal position If then the bridge or shunt is opened, the electro¬ 
magnetic damping is practically removed so the penod may be observed by 
noting the time between turning points of the deflection of the galvanometer 
If the bndge is not open, it may be adjusted so as to cnticidly damp the 
entire system, as shown by the deflections of the galvanometer 

Coupling The electromagnetic couphng between the galvanometer and 
the seismometer is very close If the steady mass of the seismometer is 
held against one of its hmiting stops, the dampmg of the motion of the 
galvanometer is approximately ten times ejitical It is this close couphng 
or exceasivc over-damping of the galvanometer which is responsible for 
grating characteristics diffcnng matenally from those of apparatus of the 
Galitzin design 

Design In the design an effort was made not only to produce an instru- 
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meot havuig unproved operatmg cbaracterutics but one of sunple construction 
remping but few adjustments of a tvpe easily made 

Records of severu earthquakes have been obtained and some of these 
show both the imtial and later phases very mcely {Author’s abstract ) 

07O™ MEETING 

The 970th raeetmg was held in the Cosmos Club February 18, 1928 

Program H L Drtden and G C Hill Wind pressures on cylinders 
The Bureau of Standards has been engaged m the measurement of wind 
pressures on cylmders m the neighborhood of the critical region in which the 
field of flow changes character, with a view toward determining coefficients 
apphcable to large chimncjrs After a survey of experiments on the flow 
about cyhnders of all sizes and speeds, attention was focused on the critical 
region and the results of pressure distribution measurements The principal 
changes in the pressure distribution at the critical region are as follows 

1 The zonal angle at which the pressure equals the static pressure de¬ 

creases by several degrees 

2 The maximum value of the decrease m pressure nearly doubles 

3 The mean value of the decrease in pressure over the rear quarter de¬ 

creases greatly 

4 The resultant forte coefficient decreases by more than 60 per cent 

Ihc results of wind tunnel measurements can not safely bo applied to 
large chimneys because of the large extrapolation required Some prelim¬ 
inary observations on a lO-foot stack in the natural wind were mentioned 
as indicatmg the persistence of the low values of the resultant force coefficient 
{Author’s abstract ) 

P W Stevens The gaseous explosive reaction at constant pressure Ther¬ 
modynamic studies of the gaseous explosive reaction have been made under 
conditions of constant volume In these studies a spherical steel bomb 
with central ignition was found the most effective The speaker called 
attention to the advantages of the use of constant pressure methods in the 
study of gaseous reactions and pomted out the possibility of realizing this 
condition in the case of gaseous explosive reactions by the use of temporary 
soap film containers likewise fired from the center This unusually simple 
and easily raampulated device is found to function as a bomb of constant 
pressure (not necessarily atmospheric) It therefore provides the comple¬ 
ment to the bomb of constant volume in the relation 

pv =- nRT 

By cither method the final pressure or the final volume as the case may 
be, corresponds to the equilibrium constant of the reaction for that condition 

r A'^’B^'C” - 

- -- 

The deviation from this constant due to the presence of an inert gas in the 
zone of explosive reaction permits the specific heat of gases to be determined 
at the temperature of the reaction I ikewise from the final pressure or the 
final volume corresponding to the equilibrium constant K, the degree of 
dissociation of the combustion products CO- and HjO may be determined over 
wide ranges of temperature and pressure 
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The apphcation of constant pressure methods to the study of explosive 
gaseous reactions, made possible by the bubble device, led to the di^very 
of an interestmg lonetio relation connecting the rate of propagation of the 
zone of explosive reaction within the active gases with the concentrations 
(partial pressures) of those gases It was found that the rate of propagation, 
«, of the zone of reaction measured relative to the active gases, is proportional 
to the product of the initial concentrations (partial pressures) of those 
gases 

8 - 

This fundamental kinetic relation found to exist between the rate of propaga¬ 
tion of the zone of reaction [within the active gases and the concentration of 
those gases, is further found to bear much the same relation to the kinetics 
of explosive gaseous reactions as does the fundamental thermodynamic re¬ 
lation expressed by K bear to the thermod 3 mamics of the reaction That is, 
the deviations from this kinetic expression due to the presence of an inert 
gas m the zone of reaction may be analyzed and interpreted by it, as may 
also the effect of known mixtures of active gases and the effect of pressure 
(Author a abatract ) 

971 8T HL&TINO 

The 97l8t meeting was held at the Cosmos Club March 3, 1928 
Program 1 M l)FFANDonr The corona voltmeter The definiteness of 
the voltage at which corona glow appears at the surface of round wires con¬ 
nected to an alternating voltage source led Prof J B Whitehead to utilize 
this property in the design of a device for measuring the crest value of alter¬ 
nating voltage, that he called the Corona Voltmeter It consists of a 
grounded outer cyhndncal electrode and a pohshed concentric inner electrode 
which IS connected to the high voltage source Aural detection of corona 
formation was used in preference to visual and ionization methods Jmtial 
corona formation has been shown to be a function of the inner and outer 
cylinder radii, the temperature of, pressure of, and kind of gas surrounding 
the electrodes Dr H B Brooks modified Whitehead’s corona voltmeter 
by providing more accurate control of pressure, temperature, and humidity, 
previous to its cahbration at the Bureau of Standards, where it was found that 
fouling the corona forming surface with a very small amount of impurity 
(cyhnder oil) altered the corona voltage appreciably With the surface in 
an undisturbed “cleaned ’ condition check readings to within 0 02 per cent 
could lie made Increase in humidity may raise or lower corona voltage by 
as much as 3 per cent depending on the size of rod and gas density The 
observed data were shown to be in fair agreement with a modified law of 
corona, and a monogram designed by Brooks for rapid determination of corona 
voltage from the pressure and temperature measurements for dry air was 
shown 1 he apparent superiority in accuracy of the corona voltmeter over 
the sphere gap was discussed bnefiy 

W P WmTK Some aurpriatng adaarption effecta 

Ralph D Gibson The influence of preaaure on the high low tnveraton of 
quart The temperature at which quartz inverts from the low to the high 
form IS raised by the apphcation of a umform hydrostatic pressure From 
observations m^e at pressures from 1 to 3000 megabaryes the rise in the 
inversion temperature is given as the following function of the pressure 

r - - 03 + 21 X 10-* p + 8 0 X 10-^ p* 
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From these results the latent heat of inversion and the specific heat of low 
quarts are calculated 

Underlying the calculation of the specific beat of low quartz arc two 
assumptions which are justified from considerations of the nature of the 
inversion {Author's (Astracl ) 

H E M ERWIN, Recording Secretary 
SCIENTIFIC NOTES AND NEWS 

Dr E G ZiBs of the Geophysical Laboratory will spend several months m 
the Dutch Fast Indies, in a study of the gases and other volatile products of 
the volcanoes of that remon Messrs F T Allen and C N Fenner will 
spend the summer in a ^emical and geological study of the geysers and hot 
springs of the Yellowstone National Park 

Two lectures supplementary to the annual senes of the Carnegie Institu¬ 
tion of Washington were given m Apnl The lecturers and their subjects 
were Apnl 18, Francis G Benedict, Director of the Nutntion laboratory, 
Basal metabolism, the modem measure of vital actiinty Apnl 20, Charles B 
Davenport, Director of the Department of Genetics Race crossing in 
Jamaica 

The Petrologists’ Club met at the Geophysical Laboratory on Apnl 17 
H G Ferguson desenbed the GM quartz leins of the Allegheny region, 
California, G W Morfy gave a Review of the ailical phenomena in poly- 
component systems Officers for the next season were chosen, as follows 
'Secretary-Treasurer G Tunell, Steering Committee, D I Hfwett, F C 
SCHAlKER, W T SCHALLER 

At the April meeting of the Anthropological Society, Neil M Judd, Cura¬ 
tor of Amcncan Archeology, U S National Museum, the rctinng president, 
delivered an address on The present status of archeology in the United States 

At the meeting of the National Academy of Sciences on Apnl 23, 24, and 
25 the following papers were read by Washington scientists 11 M Langbr 
and Geraldine K Walker, Models of the ^chrddinger atom L O Hulburt, 
Ionization in the upper atmosphere of the eatih Frank Wfnnek, A seismometer 
employing electromagnetio arid optical magnification and electromagnetic damp¬ 
ing, David White, Algal deposits of Unkar Proterozoic age in the Grand Can¬ 
yon, Arizona, Henry S Washington, The bearing of the Pacific lavas on the 
question of the Atlantic and Pacific rock dans AlbS Hrdli£ka, Traces of pre- 
histonc man in Alaska, James W Gidley, Additional evidence on Pleistocene 
man in Florida, Walter T Swingle, Metazema tn the date palm, possibly a 
hormone action exerted by the endosperm, Charles i C uaig, Obserintions upon 
complement fixation tn infections mth Endamoeba hystolytica Ahth l r Keith, 
U S GeologicalSurvey, was elected to membership m the Academy 

Dr J Waltfr Fewkes made the presentation address at the unvcihng 
of the bust of Louis Agassiz at the Hall of Fame in New York, May 10 
Dr Fewkes was a pupil of Agassiz 

Dr C PouLSEN, Mineralogical Museum, Copenhagen, is spen'hng Apnl 
and May at the National Museum in connection with his study of the Silunan 
fossils collected in North Greenland by Dr Laugfe Koch 
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A A Baker, U S Geological Survey, has left Washington to contmue 
work on the geology of southeastern Utah, and C H Dane, of the same 
organisation, is studymg the geology of the southeastern part of the San Juan 
Basin, northwestern New Mexico 

H W Hoots has recently resigned ns a geologist in the U S Geological 
burvey to engage in commercial geology 


^fittuarp 

Dr Joseph Nelson Rose, a member of the Academy, died May 4, 1928 
He was bom m Union County, Indiana January 11, 1^2, and educated at 
Wabash College In 1888 he came to Washmgton as assistant botamst in 
the Department of Agnculture, and on the reorganization of the National 
Tlerbanum in 1896, and its transfer to the custody of the Smithsonian Insti¬ 
tution, became assistant curator, and later associate curator, which position 
ho held at the time of his death Dr Rose made extensive botanical explora¬ 
tions in the American tropics and in the Andes, particularly in connection 
with his monographic study of the cactus family He is the author of a 
largo number of papers on systematic botany, extending over a penod of 
forty years Aside from a senes of papers on the flora of Mexico, his principal 
publications have dealt with the Apiaceac and several groups of succulents 
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PHYSICS — The thermodynamic characteristic for aU bodies ‘ A 
Press ((^ommunicated by E W Woolahd ) 

Starting with the fundamental energy equation of thermodynamics 
vve have 

dQ = dU + pdv ^ dU + dW (1) 

In general, of course, dU, representmg the mternal energy, is a perfect 
differential —not so pdv To mtegrate ( 1 ) we require to turn the whole 
equation into a perfect differential The common mathematical 
device of multiplying with a known integratmg factor can therefore be 
resorted to For generality let this mtegratmg factor be 

M = / («, e) (2) 

The energy equation ( 1 ) then takes the form 

n dQ do + n (^p + dv . ( 3 ) 

The usual condition that now needs to be satisfied for a perfect differ¬ 
ential 18 that we hav e 

K-S-SK”©} 

which reduces to 


dl/ ^ ^ ar — f ) 


(5) 


Received Meroh 20,1028 
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It 18 to be remembered that thermodynamically speakmg equation 
(5) apphes to all bodies No matter what the U may be, as a function 
of V and 0 for a particular body, it nevertheless is true that (5) obtains 
Yet the whole of ordmary thermodynamics rests on the basis that 
the three variables, p, v and 6 for example, are sufficient to specify a 
thermodynamic surface function In the above, five variables 

U, M,P,v e (6) 

occur The question arises, can a surface characteristic function 
such as 


P^Fiv, m) (7) 

be formed m view of (2), (thereby giving p ■= /< (f, d) if desired), that 
will satisfy (5) and obtain for all bodies Lquation (7) therefore 
needs to be a very comprehensive, that is, fimetional type 
Let us therefore postulate the following 

(o) That a function m = / (t», 0) exists which as an integrating 
factor will be common to all bodies characterized by the energy 
equation (1) 

(6) That for any ii so taken, and a p given, a body can always 
be found that will enable Z7 to be arbitrarily chosen, makmg U 
therefore an mdependent v ariable with respect to a given m and p 

If then the above postulates are accepted, a solution of (5) can be found 
by the method of separation of v ariables 

Ihus we can take as one mdependent variable 

X - ^ 0.P) (8) 

On the other hand for the same n applying to all bodies we can intro¬ 
duce a further mdependent vanable defined by the relation 


He Hv dc <» 


(9) 


This should appear possible in view of postulate (6) We then have by 
(6) that 

2 “ X (10) 

In an equation of the type of (10), or its equivalent (5), we are 
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therefore entitled to seek a "particular solution” by setting each 
side in turn equal to zero * Thus for the right hand term we have 


^ (mp) = 0, pV 


1 


( 11 ) 


Where 7 is an arbitrary function of v ansmg as a “constant” of integra¬ 
tion This IS a very simple relation for the thermodynamic char icter- 
istic for all bodies 

In fact if we wish to determme the integratmg factor n for any 
characteristic applymg to a particular body, equation (11) indicates 
the method if the 7-function is known This will be exemplified 
An equation such as (11), or its equivalent 


i>e i>v bv iie 


( 12 ) 


has other important consequences, for we have that 


be be 

dt> bv 

showing that we must also have 

u ((/) 


(13) 


(14) 


Uhe mtegrating factor is then a function of the internal energy U 
For the perfect gas w e would thus ha\ e 

= (H) 

Of course having found the ' particular solution ’ given by (11) we 
can attempt to find a more complete solution ” I^t us then wi ite 


where 

givmg 

and 


ft ^ M IM, 

V = 0 (f7) ^ (t, e) + 1] 

ft = MO + 7 (»i ®) J 

MO = * (17) 


(ria) 

(10) 

(14) 


* Or to a constant The latter alternative does not check with the reqnmmcnts for 
an ideal gas 
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Taking note of (12) and (15a) we have 


I U P) = M I (w p) + « P 


Substituting back it follows that 
M 




/bM\ bV (bM\ bD /bM\ 


(17) 


(18) 


1 he first line of (18) then vanishes because by (14) no is already the 
particular integrating factor That is to say, (18) must reduce to the 
following 


be 


/bM\ ( . bU\(bM\ 

\bv),^ \ / \ dfl /, 


(19) 


A sunphhcation of (19) is in order because by definition in (10), M 
18 assumed a function of v and e so that 



That IS to say, we can write (19) in the following manner 



The function M then does exist, for thermodynamically speaking 
the latent heat function P + ^ must be in some manner related 

to the specific heat at constant volume, ^ “ C'» 

Applying the abov e to the equation of a perfect gas by way of ex¬ 
ample, let 
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pv ^ Be (22) 

Then for the integrating factor /to we can set according to equation 
(11) that 



Mo 


Again, knowing that for a perfect gas 
zero we have 


' Re 


(23) 


^ m (21) would be equal to 


bo be 

(24) 

Therefore by (21) and (22) 


(S) 

\bo/u V 

(25) 

The integral of (25) is consequently 


0 v“ » /(Af) 

(26) 

and for the sunplest form of/ (Af) = Af we have 


« 1 1 * 


"■ m~ii " 

(27) 


In other words a further integrating factor is a function of v only 
whereas the original one was m 

Multiplying the Energy Equation with the n of (27) we have for an 
ideal gas in view of (24) and (22) that 

dQ = i>" de + v" p do 

K R_j 

» t)“ a cte + t>“ do (28) 

The latter is a perfect differential since we have 


(29) 
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Elsewhere I have shown that the particular integrating factor given 
by 


pV 


1 


(30) 


with /i - / {U)\ 


leads to a consideration of a new type of cycle analogous to that of 
Carnot 1 he new cycle comprises two adiabatics and two iso- U curves 
instead of two isothermals 


CRYSTALLOGRAPHY —The crystallography and optical properties 
of p4actose ‘ Edgab T Wheeby, Bureau of Chemistry and 
^ils 

Although the crystallographic features of ordinary a lactose have 
been fully described, there appear to be no data on the p form In the 
study of the development of minute crystals of sugars in ice cream, 
the Bureau of Dairy Industry of the Umted States Department of 
Agriculture found it desirable to have means for distmguishmg these 
two forms of lactose from one another as well as from sucrose, and the 
examination of the grains by the immersion method under the polariz 
mg microscope seems well adapted to the purpose Accordmgly 
0 E WiUiams of that Bureau prepared and turned over to the writer 
a sample of crystalhzed p lactose, m order that its properties might be 
detenmned and contrasted with those of other sugars The crystals 
were obtamed by holdmg a concentrated lactose solution at a tempera¬ 
ture of about 94‘’C They were then washed 8e\eral times with hot 
glycerol and hot ethanol The meltmg pomt was found to be 252 4“C , 
smce the melting point given m the literature is 252 2°, their identity 
was thus confirmed 

The crystals which range from 1 to 5 mm m diameter, are trans¬ 
parent and colorless Ihey have a pronounced polar development, 
and the distribution of their faces show that they belong to the holo- 
axial polar (sphenoidal) class of the monoclinic system Measure¬ 
ments of 10 crystals were made on the two-circIe gomometer with the 
results presented m Table 1 


> Received Marob 19 1028 
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TABLE 1 —Anoi bs of />-Lactosb 
Monoolinio, holoaxial-polar, a 6 c - 0 817 1 0 377 m “ 88“ 15' 


Zlr 

1 S^mboU 


1 A nglrt 

OoM- 

tohmidt 

iiiUa- 

j 

C.(« 


V 1 

P 1 

V 

P 

1 c 

0 

001 

Prominent But distorted 

80“-83“ 

1“45 

OOOO 

1“46 

2 m 

oe 

no 

Uominant, reflecting well 

60“ 45 

00“ 00 

')0“4') 

90 CO' 

3 L 

-2 « 

210 

Prominent much curved 

65“-75“ 

00“ 00 

67 46 

00 no' 

4 X 

-1-^1 

323 

Moderately curved 

68“-«)“ 

26“-27“ 

69 44 

26 20' 


For the most part the faces are more or less rounded, hut the angles 
could lie measured with suilioient precision to make the second decimal 
place certain, so that the axial ratios are stated to the third place 
Ihe form having the most nearly perfect faces was taken as the posi¬ 
tive unit prism, and used for orienting the crystals on the goniom¬ 
eter 1 he ^ alue of the acute monoclinic angle n (often c ille<l fi by 
American crystallographers, although this symbol more properly 
belongs to the obtuse angle) was then obtamed by measuring the 
p angle of the principal terminal plane, which 
was taken as the basal pmacoid To obtain 
the axial ratio c it was necessary to use meas¬ 
urements on a distmctly curv ed form, so that 
the value of this axis is especially uncertain 
'1 hat form was taken to be a negative back 
pyramid, and the symbol for it which gave 
the most reasonable value for r was found by 
trial to be (323) Figure 1 shows the habit, 
the plan at the top having been drawn with 
straight edges in the theoretical positions, the 
parallel-perspective elev ation below with the 
edges in part curve*! as they are m reality 

When examined by the unmersion method under the polarizmg 
imcroscope, the substance appears m irregular fragments, showing 
between crossed nicols first to third order colors, and yielding on trial 
with successive liquids the refractive mdex values a = 1 542, /3 = 
1 572, 7 => 1 586 As the positions of the grains are random, means 
of these v alues are usually exhibited, although it is not difficult to 
find grains with the different mdex directions lymg horizontally, so 
that matching with the corresponding hquids can be obtamed In 
convergent polarized hght negative biaxial interference figures having 
a rather large axial angle, 2E - 120®, are occasionally obtained, the 



Fig 1 
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axial plane lying m the ortho-xone, and the acute bisectrix lying in 
angle m about 30° from axis c Table 2 shows thrae values, contrasted 
with those of a-lactose and sucrose 


SuhMafum 

a lactose 
fi lactose 
Sucrose 


TABLE 2 — OpTicAt. Constamtb or Thbbh Suoabs 


« fit 

1 S17 1 6S3 1 656 
1 542 1 572 1 585 
1 540 1 607 1 672 


tn 


120* 

79'* 


Ihe reason that the refractive indices of the ^-lactose are so much 
higher than the correspondmg ones of the a form is that the former is 
anhydrous, whereas the latter is a monohydrate The value of /3 
given for a-lactose represents a redetenmnation, and accords with the 
small axial angle better than the value usually ascribed to this sub¬ 
stance In all three cases, however, $ is less certam than are the other 
two indices, because of the random positions assumed by the grams 
lor distmguishmg these three sugars m practice the procedure 
given in Table 3 may be used Oily immersion hqmds of refractive 
indices 1 620 1 540,1 556,1 570, and 1 585 are required All observa¬ 
tions should be made on grams brought to an extinction position by 
rotatmg the stage until the gram attams its maximum darkness as 
viewed between crossed nicols, and then removing the upper mcol 
(analyzer) The rule for ascertaining the relative values of the 
refractive indices is simply that on raising the microscope-tube slightly 
a band of light is seen to pass into that substance—crystal or liquid— 
having the higher mdex m the direction of the vibration plane of the 
polarizing nicol In makmg such observations m white or yellowish 
light, the ordinary eye is unable to distmguish differences m refractive 
mdex between two substances in contact less than about zL 0 003, 
apparent matching means then, that the mdex of crystal and liquid 
agree with this degree of approximation 

TABl L 3 —Dibbctionb fob DisTtNoxiiBBiNaa Lactobb, p Lactosb, and Sdcrobb 

Immerse in liquid 1 520 If the boundaries of numerouB grams disappear repeat 
with liquid 1 555 if this is also matched by a number of grams the substance is 

a lactose 

In case the refractive indices of the grams are all decidedly higher than the first hquid, 
try liquid 1 640 If this matches the lowest mdex of some grams, repeat with liquid 
1 570 if some grams match this and none show a higher value, the substance is 

sucrose 

If one refractive index on many grams proves to be dutmctly higher than the last 
liquid tned immorse next in liquid 1585 If this matches the highest refractive 
index of any of the grams, the substance is /1-laotoae 

Should none of these requirements be fulfilled, the substance under examination is 
neither lactose nor sucrose 
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GEOLOGY —A new locality for Fox HtUs fossils in Colorado > J 
Harlan Johnson, Colorado School of Mines (Communicated 
by John B Reeside, Jr ). 

In August, 1926, the writer discovered a new and rather prolific 
locahty for Fox Hills fossils that seems worth recording because of 
the fine preservation and imusual variety of forms present It is 
located m secs 21 and 22, T. 11 N , R 68 W, southeast of Round 
Butte and about 12 miles north of the town of Wellington in Larimer 
County, Colorado 

Ihe fossils occur m a relatively thin zone at about the base of the 
Millikm sandstone member, as defined by Henderson * The strati¬ 
graphic section at the locality is as follows 

Section of Part op the Fox Hills Sandstoni- in Secs 21 and 22, T UN, 


R 68 W, Larimfr CooNTr, ( olorado 

B»d Ft, 

8 Sandstone, groemah yellow, massive though rather soft 25 

7 Sandstone, white, containing many small limonite concretions 9 

6 Sandstone, soft, massive, white with light brown streaks, some buff 

concretions near base 18 

6 Sandstone, hard, dark brown 1 

4 Sandstone soft, massive, white, contains irregularly scattered con¬ 
cretions as much as 4 feet in diameter 12 

3 Sandstone, soft, buff, contains brown concretions of varying size 15 

2 Shale, brown, sandy with much concretionary limomte in small 

masses 4 

1 Shale, dark gray to black, shghtly sandy ? 


Most of the fossils collected came from beiis 5 and 6 There were 
also, in bed 4 and bed 6, sandstone casts of pelecypods, sometimes 
showing remnants of the shell, but usually in a poor state of preser¬ 
vation No fossils were noted in beds 1, 2, or those below the meas¬ 
ured section The best preserved specimens came from concretions 
m bed 4, though a number of well preserved fossils came from other 
concretions at the base of bed 6 

The fauna of the locality, as determmed by John B Reeside, Jr, 
of the U S Geological Survey, is as follows 

Pelec 3 Tpoda Callista nebraskerms Meek and Hayden, Cardtum 
speciosum Meek and Hayden, OervtlUa svbtortuosa Meek and Hayden, 
Maciraformosa Meek and Hayden, Modiola meeki Evans and Shuraard, 

* Rocoived March 13, 1928 

* Junius Hbnderson Colo Gcol Surv Bull 19 22 1020 
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Nucula lanmererms lleeside,* N weldenaw Reemde,* Oairea giUtdyt 
Reeside,* Oslrea sp Protocardm subquadraia Evans and Shumard, 
Plena nebrascana Evans and Shumard, Teredot tubes, Veniella hutnilis 
Meek and Hayden 

Seaphopmla Dentahum gracile Hall and Meek 

(:iastropoda Anchura amertcarm Evans and Shumard, Cyhchna 
volvana Meek and Hayden, Fasciolana (Piestockeilm) scarborovght 
Meek and Hayden, Fasciolana sp, Fvsus (Semfusua) dakotensis 
Meek and Hayden, Fmusf sp , O^odes johnsoni Reeside,* Haminea 
subcylindnca Meek and Hayden Lunalia occidentalis Meek and 
Hayden, L aubrrassa Meek and Hayden, Pyropsis bairdi Meek and 
Hayden Pyropais sp , Trachytnton vinculum Hall and Meek 

( ephalopoda Diacoscaphitea conradi Morton 

Associated with the mvertebrates were shark teeth, small verte¬ 
brae of fish, and sihcified wood, m part showing the effects of attack 
by bonng mollusks 

PALEONTOLOGY — New Cretaceous mollusks from Colorado and 
Utah ‘ John B Reeside, Jb , TJ S Geological Survey 

1 his paper descnbes three species of pelecypods and a gastropod from 
the hox Hills sandstone (Maestrichtian) of northeastern Colorado 
and a gastropod from the base of the Colorado group (lower 1 uronian) 
of Utah The geographic location, stratigraphic position, and faunal 
association of the Fox Hills species are described abo^ e by Professor 
J Harlan Johnson (pages 305 306) 

Genus Nucula Lamarck 
Nucula larimerensis Reesidc, n sp 
Figures 7-9 

A single specimen from the Fox Hills sandstone in sec 21 or 22, TUN, 
R 68 W , lianmcr County, Colorado, collected by Prof Johnson, is the basis 
of this species 

Shell moderately large heavy broadly subelhptical, moderately gibbous 
proportion of length to height about as 5 to 3 Be^s blimt subcentral 
Lunule and escutcheon but httle differentiated Postenor margm narrowly 
rounded, anterior margin a little broader basal margin gently convex, cre- 
natc inside Dorsum dcchning with very slight convexity both before and 
behind the beaks, gross angle formed by the dorsum at the beak of the 
valve 130“ 

» See pages 306-312 for description of these species 

‘ Published by permission of the Director of the U S Geological Survey Received 
March 13 1928 
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Sculpture consists of fine, irregularly spaced concentnc lines of growth 
and very faint radial hnes scarcely visible without the assistance of a hand 
lens, 2 per miUimctcr at the posterior margin and 3 m 2 millimeters at the 
antenor margm 

Hinge and other internal characters not seen 

I>ength, 35 millimeters, height, 22 millimeters convexity of a valve, 
8 millimeters 

This species is characterized by its medium size, broadly subelliptical 
outhne, and very famt radial sculpture No other species from the Western 
Intenor is close enough to it to deserve comparison N percrasaa Conrad* 
in the Ripley fauna of the Coastal Flam resembles N lanmerentiu but the 
latter has much famter radial sculpture, is less gibbous and more evenly sub- 
eUiptical m outline, and has the beaks lower and placed farther forward 
N lanmererma also resembles N alacKtana Gabb* but has again much 
fainter radial sculpture, lower and more antenorly placed beaks, and sub- 
elliptical outline 

TTie typo is in the U S National Museum (Cat No 73454) 

Nucula weldensis Reesido, n sp 
figures 15-18 

1 ivc specimens collected by Prof Johnson from the Fox Hills sandstone 
m sec 21 or 22, T 11 N , R 68 W, Jjanmer County, Colorado, are the basis 
of this species 

Shell small, moderately heavy, subtngonal, rather inflated proportion 
of length to height about as 4 to 3 Beaks not very prominent, posterior, 
opisthogyrate Lunulo elongate, ill-^iefincd, bordered by an mdistmct 
angulation of the valve, escutcheon nearly smooth, cordate, of moderate size, 
sharply defined by an angular shoulder Antenor and postenor margins 
rounded, basal margin scmielliptic in outline, apparently smooth inside 
Dorsum declining with moderate convexity antenor to the beaks and with 
slight concavity behmd, gross angle formed by the dorsum at the beaks about 
75“ 

Sculpture of fine concentnc growth hnes and only the faintest suggestion 
here and there of radial sculpture 

Internal characters unknown in type Cross-section of another specimen 
indicates a senes of 20 teeth before the beak and one of 0 behmd, divcrgmg 
at an angle of 90° 

Length of type, 20 millimeters, height, 15 millimeters, convexity of a 
valve, 6 millimeters 

This species is cliaractcnzed by small size, relatively high, subtngonal, 
mflated shell, distinct escutcheon smooth inner margins, and lack of radial 

•T A Conk AD Observaltons on a group of Creiaceoua foanl thdls found in Tippah 
County, Mim Journ Acad Nat Sci Phila (2)8 327 pi SB f i 1856 HkcceWade 
The fauna of the Ripley formation on Coon Creek 1 enn U 8 Gaol 8urv Prof Paper 
187 39 pi 8, f t-4 1926 

• W M Gabb Deamptxona of new epeciee of American Tertiary and Crelaccoua foe- 
nla Journ Aead Nat Sci Phila (2)4 397 pi 48,fS7 1860, Juua Gahdnbb Md 
Geol Sure Rapt, Upper Cret, p 511 pf 19, f 1-4 1916 
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sculpture It differs from the nearest forms of the Western Interior as follows 
from N plantmargtnala Meek and Hayden* m its smaller, stouter shell, 
higher subtngonal outhne, and lack of radial sculpture, from N canceUata 
Meek and Hayden* m smaller size higher subtngonal shell and lack of 
radial sculpture, from N coloradoeima Stanton* m its larger, stouter shell 
and lack of radial sculpture from an unnamed species in the ICagle sandstone 
of Montana in its lack of radial sculpture and smaller escutcheon N 
wddensta differs from similar species of the Coastal Plam as follows from 
N starUoni Stephenson’ in its lack of radial sculpture, lesser height, stouter 
shell, and greater umbonal angle from N amtea Gardner* in its lack of 
radial and strong, regular conccntnc sculpture, from N mtcroconcerUrtca 
Wade* m its subtngonal form 

The type is m the U S National Museum (Cat No 73455), four para* 
types are at the Colorado School of Mines, Golden, Colorado 

Genus OsTREA Lmnaeus 
Ostrea gillulyi Reeside, n sp 
higures 1-6,10,11 

This species is represented by 6 individuals from 6 localities and a some¬ 
what doubtful lot of 10 specunens from a seventh locality 

Shell of medium size, subovate to subtnangular, more or less arcuate 
Shell thm in most specimens moderately thick in some Beaks narrow to 
pom ted, shghtly twisted, and turned postenorly Left valve swollen, rather 
evenly rounded nght valve flat to sh^tly concave, fitting withm the margms 
of the left valve 

Hinge high, tnangular, sharply inclined postenorly Lagamont area 
crossed by fine growth lines and in the nght valve by fine longitudinal lines 
also groove well-defined deep Mantms of nght valve near the hinge 
coarsely dentate of the left valve pitted to correspond with the denticles 
of the nght valve Muscle scar large, oval, situated toward the middle 
postenor of the valves Margins of the lower part of both valves smooth 

Surface of left valve covered by irregular, rounded radial nbs, 2 to 4 milh- 
meters wide, which bifurcate and are variable m height and by sharp 
concentnc lamellae Surface of right valve with sharp conccntnc lamellae 
and obscure, irregular radial nbs or stnae 

The height of the type is 75 milhmeters length, 40 millimeters convexity 
of the left valve, 15 millimeters 

‘F B Meek Iruertebrale Crelaceoua and Terixary fotnls of the Upper Mieeoun 
Country Kept U S Geol Surv Terr 9 101 pi IS, f 8, pi t8 f 18 1870 

• F B Mekk Op ett p 102 jd 88 f IS 

•T W Stanton The Colorado group and xte invertebrate fauna U 8 Geol Surv 
Bull 106 M pi 81 f 0 1893 

’L W Stephenson Crelaeeoue formations of North Carolina Kept N Car 
Geol Econ Surv 0(1) 79 pi 11, f 1-8 1923 

' JuuA Gardner Op etl, p 014 pi 19 f S-8 

* Bruce Wade Op ctl p 40 pi 8, f 7 8 
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This species is charaotensed by its strong radial sculpture, somewhat 
arcuate form, and its sue No species now known m the Western Intenor 
IS very close to it In the Coastal Plam 0 tecticoata Gabb** is s imila r but 
seems a consistently smaller, less arcuate, and more coarsely nbbed shell 
Some Tertiary species also are similar to O gtUulyt but hardly enter into 
consideration here 

The type specimen (U S Nat Mua Cat No 73457) was collected by 
James Gilluly from the Fox Hills sandstone m the NW 1/4 sec 7, T 9 N , 
R 67 W , Weld County, Colorado Other specimens (U S Nat Mus Cat 
No 73466) from the Pox Hills of Colorado were collected by Prof Johnson 
in sec 21 or 22, T 11 N , R 68 W , Lanmer County It is also represented 
m a collection made by V H Barnett from the top of the Lewis shale in 
the SW 1/4 sec 34, T 34 N , R 77 W, Converse County, Wyommg, m a 
collection made by C E Dobbin from the lower part of the Lewis shale in 
NW 1/4 sec 8, T 21 N , R 78 W, Carbon County, Wyommg A collection 
made by T W Stanton from the Mesaverdo formation at James Lake, 
Laramie Plains, Albany County, Wyoming, contains a number of specimens 
of an oyster that appears to be this species, though all the individuals are 
small and none are especially well preserved The range of 0 gtlliilyt would 
appear to be through the upper half of the Montana group 

Genus Gyrodeb Conrad 
Gyrodes johnsoni Recside, n sp 
Figures 12-15 

Three specimens from the Fox Hills sandstone in sec 21 or 22, TUN, 
R 68 W, Lanmer County, Colorado, collected by Prof Johnson, are the 
basis of this species 

Shell small for the genus, very much depressed, approaching a thick disk 
in general form Volutions alxmt 3 in number, the outer one constituting 
perhaps three-fourths of the bulk of the shell, well rounded in cross-section, 
showmg neither shoulder nor umbilical canna biirface of the shell in part 
preserved in the type and showing only lines of growth parallel to the aperture 
Suture impressed Aperture obliquely ovate outer bp thm, sharp, inner bp 
thin, nearly straight Umbilicus deep, open 

Maximum diameter of shell, 21 milbmiters altitude, 14 millimeters 

This species is distmgiushed from most species of Gyrodes by the lack of 
shoulder and umbibcal carmation, from others by the great depression of the 
whorls 0 petrosa Morton“ and 0 depressa Meek** are perhaps the nearest 
species but both have an umbibcal carma and are relatively higher shells 

»• W M Gabs Op ct(, p 403 pi W,/ L W Stopmbksok Op ct(, p 143 
pi Sa f 1-9 

** Stuaet Wbllbr Cretaceous paleotUolon of Nm Jersey N J Geol Surv,Pal 
ser 4 680 pi 77, f IS-IS 1907 

“ T W Stanton Op cil, p 185, pi 99,/ 11-14. 
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Hus tsrpe is m the U S National Museum (Cat No 73458), and two 
paratypes are at the Colorado School of Mines, Golden, Colorado 

Genus Anchusa Conrad 
Anchura? forresteri Bcoside, n sp 
Figure 19 

The scar of attachment of a large lower valve of Exogyra olmponerms 
Sharpe var oxyntaa Coquand, from the basal part of the bods of Colorado 
ago at Black Bluff, Utah, constitutes a fairly sharp mould of a gastropod 
not at present known by any other specimen 

Parts of three whorls and the exterior of much of the wmg-hke extension 
of the outer hp are shown The species is high-spired, the volutions of the 
spire moderately convex with numerous longitudinal, somewhat mclmed, 
rounded nbs and only famtly visible spiral sculpture The body-whorl 
shows both axial and spiral sculpture and is cancellated The expanded 
outer hp bears a distinct, rounded keel, curved posteriorly into the sharp 
tip of the wing The suture of the body whorl near the outer hp extends 
postenorly across the preceding whorl but there is no clear evidence in the 
specimen of a postenor extension of the hp along the spire 

The wnter knows no American species very close to Anchuraf forrestm 
and though the type is somewhat indcfimte beheves it worthy of a name 
It is best characterized by the size, the form of the extension of the outer 
hp, and the sculpture It is strikingly hke Aporrhat$ {"Chenopus") oltsipo- 
nensts Choflfat** from the lower Turoman of Portugal, though on the basis 
of the single specimen available it seems better to keep the two under separate 
names It is difficult to tell from cither Choffat's figures or the present 
specunen whether the two species belong to Anchura or Aporrhats, though 
they are m some respects more hke certam species definitely assignable to 
Anchura 

The type is in the U S National Museum (Cat No 73459'' 

ITTUSTBATIONa 

Figures 1-6 Oslrea gillulyi Reeside, n sp , outer inner and anterior views of the two 
valves of the typo a complete shell from the fox Hills sandstone in the NW 1/4 
8 Co 7T9N,R67W, Weld County, Colorado (p 308 ) 

Figures 7-9 Nucula lanmercnsis Reeside, n sp , basal, anterior, and right views of 
the type, a complete shell from the Fox Hills sandstone in sec 21 or 22, T 11 N , 
B 68 W , Larimer County, Colorado (p 306 ) 

Figure 10 Oalrea gillvlyi Reeside, n sp, a left valve with strong radial sculpture 
Same locality as Figs 1-6 (p 303 ) 

Figure 11 Oalrea gtlliUyi Reeside, n sp , a left valve with strong concentric sculpture 
Same locality as Figs 7-9 (p 308 ) 

Figures 12-15 Gyrodea johnaoni Reeside, n sp, apical, umbilical, dorsal, and aper 
tural views (X2) of the typo, a cast retaining parts of the shell Same locality as 
higs 7-9 (p 309 ) 

>* Paul CiiovrAT FaunecrSiaeiquedaPortuffaii(l) 12 Proaobranchea pi >, f &-9 
1886, 1 ( 4 ) Proaobranchea pi S, / t-$ 1902 
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Figures 1-0 1-6 Ostren gillidyi 7-0, \wvla lanmerenatt 
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Figures 1(H8 tfueuta Reesido, n sp , right, posterior, end top views (X2) 

of the type, s complete shell Hame locality as Figs 7-9 (p 307 ) 

Figure 19 Anehuraf forreattn Reeside, n sp , plaster oast from the type, a mould 
from the basal part of the beds of Colorado age at Black Bluff, Utah (p 310 ) 


RADIOGEOLOGY —The radvum corUent of Stone Mountain granite ‘ 
Chablbs Snowden Piggot, Geophysical Laboratory, Garnegie 
Institution of Washington 

This paper refers to the first measurements by the author, of what is 
intended to be a comprehensive study of the radium content of the 
various classes of rocks of the Earth’s structure It is of a preliminary 
and mtroductory nature only A paper describing m detail the appa¬ 
ratus and technique used and the results obtained from a study of 
several rocks will be pubhshed shortly 

Descriptive 


The sample used was a gray biotite-muscovite granite from Stone 
Mountam, Georgia, and was a part of the same block as used by Day, 
Sosman and Hostetter* in their determination of densities at hi^ 
temperatures 

The density of this material at 26° is 2 633 and the chemical com¬ 
position as determined by Packard* is as follows 


BiOi 

Al^, 

herf). 

heO 

MgO 

CaO 

NaiO 

K/) 

H,0-|- 


Analtrih, Nobu, and Mods or Stonx Mountain Gbanitk 

71 66 
16 05 
0 86 

Not determined 
0 17 
1 07 
4 66 
4 92 
1 00 


NORM* MODB* 


Quarts 22 80 

Orthoclase 28 91 

Albitc 39 30 

Anorthitc 5 28 

Corundum 1 12 

Hypcrcthene 1 72 


Quartz 20 

Mieroclme 40 

Plagioclaae AbitAnu 30 

Mica, nearly all muscovite 10 


* Received March 14,1928 

• Arthur L Dat R B Sosman and J C HosTrTTEB Am Journ Sci 87 l-80i 

1914 Also Neues Jahrb Beil Bd 40 119-162 1916 

»H 8 Washington Chemical analyaee of tgneoua rocks U S Geol Survey 
Prof Paper 99 Analysis No 61, p 173 1917 

‘ L H Adams and E D Williamson The eompressiMity of minerals and rocks at 
high pressures Joum Frank Inst 196 483 1923 
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The rock was crushed, and ground to a fine powder m a ball mill 
A 25 gram sample was mixed with 100 grams of a flux, consisting of 
equal parts by weight of anhydrous sodium and potassium carbonates, 
and the mixture was fused in a furnace of special design, m a slow 
stream of pure carbon dioxide gas Any radium and thorium emana¬ 
tion was earned out of the melt by the carbon dioxide produced by the 
fusion and was swept along in the stream of CO* This latter was 
absorbed by hot sodium hydroxide solution, and the unabsorbed gases, 
consisting of air (adsorbed on the mix), helium and minute quantities 
of other gases from the rock and containing the radium and thonum 
emanations, were collected o\er mercury, which was regulated by a 
leieling bulb From there they were subsequently drawui into an 
evacuated emanation chamber and the remainmg \ acuum reliev ed by 
drawmg C O'.-free air through the entire apparatus and thereby insunng 
the assembly of all emanation within the emanation chamber 

This chamber* is a closed cylinder of brass of one liter capacity 
with a brass rod projecting down the center through insulation of pure 
amber After allowmg the chamber to stand under a static charge 
of 650 volts potential difference for three hours to permit of the 
elimination of any thonum emanation, an alpha-ray determination 
was made m the usual way with a gold leaf electroscope of the detach¬ 
able Lind type * 

Calibration was effected by making a number of runs with the 
granite alone, and then making another senes, identical m every 
respect except that a known amount of radium, in e<iuihbrium with 
its disintegration products, was added 

This added radium was secured by pipetting a standard radium solu¬ 
tion into small thm walled glass bulbs, evaporating slowly to dryness 
and then sealing the bulbs These were allowed to stand for more 
than thirty days, after which tune the radium was agam in equihbrium 
with its emanation, and the bulbs could be used Bulbs containmg 
1 and 3 cubic centmieters of solution, respectively, were used A 
bulb would be embedded m the mix and the fusion carried out in 
the usual way 

Ihe standard radium solution used was such that 1 cubic centi¬ 
meter contained 32 2 X 10 ** grams radium element 

The flux alone was found to have some radioactivity That this 

• A development of the detachable electroscope and chamber of 8 C Lind Vide, 
Bull 218, Bureau of Mines Also Joum Ind and Eng Chem 7 406 1916, 7 102*- 

29 12 469-72 1920 
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waa a true effect is Indicated by the fact that a run made on 100 grains 
of flux gave an electroscope readmg of 0 0014 dmsions per second, 
while a 200-gram sample of the same material ga\ e a readmg of 0 0029 
divisions A number of runs were made which confirmed these 
figures 

The “natural leak ’ of the electroscope assembly was always taken 
before each measurement and applied as a subtractive correction to 
all readings In e^ery case the apparatus remained under charge 
long enough for the msulation to take up any “electrical soak” and 
come to a condition of stable equilibrium After each measurement 
the emanation chamber was blown out for several houis with dry, 
COr-free air drawn from outside the laboratory building 


Experimental 

The effect on the electroscope of the granite alone was determined 
by a senes of sixteen fusions, the results constituting the followmg 
table The numbers represent divisions of the scale as seen in the 
telescope, which were passed oNer, per second, by the gold leaf of the 
electroscope 

ifo 


2 

3 

4 
6 
6 

7 

8 


Dmtxont 
permoorui 
0 0100 
0110 
0100 
0133 
0106 
0127 
0102 
0111 


0 0116 
0006 
0119 
0102 
0093 
0127 
0007 
0105 


These give an average of 0 01089 If the effect of the flux (0 0014) 
IB subtracted from this the reading for the granite alone is 0 0005 
The addition of a 1-cubic-centimeter bulb of radium to an otherwise 
normal run produced the followmg effect 

0 0137 divisions per second 
0137 

0131 “ “ 

Average 01350 “ “ " 

Less the effect of the 

flux and rook 01089 “ " “ 


1 oc Ra solution 
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On adding a 3-cubic-centmieter bulb to a normal run the readings 
were 


0 0179 divuions per second 
017S " « " 

0197 “ “ 

0197 ‘ “ “ 

0179 


Average 01866 . 

1.688 the effect of the 

flux and rook 01089 “ “ " 

3 cc Ra solution 00767 “ “ “ 

One-third of which is 0 00256 du isions per second 
The average effect of 1 cubic centimeter of standard radium solu 
tion as obtained from the two senes of experiments is therefore 0 00259 
bince 1 cubic centimeter of radium solution is equi\ alent to 32 2 X 
lO-*’ grama radium element, 0 00259 duisions per second fall of the 
electroscope leaf is equu alent to 32 2 x 10 ” grams, or 


1 div per second 


32 2 X 10 »» 
0 00269 


12702 X 10-‘» grams Ra 


So that 

ElectroBCo;)c reading X 12702 
25 


grains X 10 *• of Ra per gram rock 


( ONCLUSION 

Accordmg to the experiments described abo\ e the sixteen measure¬ 
ments of the radium content of Stone Mountain granite \ary from 
a low of 4 013 X 10 ’* to a high of 6 757 X 10 with an average for 
the series of 4 826 X 10 grams of radium per gram of granite 


BOTAIm Y —A new tree fern from Haiti * William R Maxon, 
U S National Museum 

Among a number of critical pteridophyta from Haiti recently sub¬ 
mitted to the writer by Dr Carl Chnstensen for identification is the 
following undesenbed tree fern 

Hemitelia minuscula Maxon, sp nov 

Fronds small, about 1 meter long, spreading, the stipe (incomplete^ about 
30 Cm long, slender, arcuate, pale buff from a darker, finely browmsh-fur- 

» Published by permission of the yecretery of the Smithsonian Institution Received 
April 21,1928 



tvsx 4,1028 


IIAXON* mSW TBSB FSBN 


317 


furaoeoua baae, freely aculeate, the flpines narrovly conical, blunt, nearly 
straight, 1 5-2 mm long scal^ not collected Blade of an oblong-ovate 
t 3 rpe, about 70 cm long, 35 cm broad, bipinnatc-pmnatifid, the rachis ptUe 
buff, 3-5 mm thick, mmutely subfurfuraccous above, glabrate beneath, 
unarmed, pinnae alternate, spreading or shghtly decurved, oblong, abruptly 
short-acuminate, about 18 cm long, 8-10 cm broad, short^italked, the distal 
basal pmnule distant 5-8 mm from primary rachis, the proximal one as mudi 
as 1 6 cm , secondary rachis densely substrigose above with curved yellowish- 
gray hau^i, subpersistently paleaceous beneath, the scales pale rufous-brown, 
thm, lustrous, minute, deeply bullatc, mostly with an attenuate flexuous 
tip (hpirs wanting) pinnules 13-15 pairs, spreading (the basal ones often 
decurved or reflexed), nearly sessile (stalked about 1 mm ), narrowly oblong, 
4-5 cm long, 0-12 mm broad, attenuate in the outer third, pinnatisect at 
base, pinnatifid beyond to 0 5-1 mm from the costa, obhqucly crenatc at the 
subcaudatc apex, the costa clothed hkc the secondary rachis, segments 10-12 
pairs, oblong, 3 mm broad at base, slightly curved, rounded-obtuse, rather 
close, the strongly re volute margins bghtly crenate, the costulc sometimes with 
1 or 2 short weak hairs above, Ix'neath conspicuously bullate-palcaceous 
throughout, vems 6 or 6 pairs, iinpresstd above, forked just below the middle, 
son 5 or 6 pairs, the receptacle strongly elevated, subcapitate, freely septate- 
paraphysate, mdusium a minute, delicately membranous, rufous proximal 
scale, incised, the divisions lacerate Loaf tissue thick-herbaccous, dull 
yellowiah-grcen, discoloring, glabrous 

Type in the Copenhagen Botanical Museum, from Massif du Nord, Ansc- 
&-Toleur, Mome Colombeau, Haiti, alt 900 meters, Juno 20, 1925, E L. 
JJAman H 4365, co-type m the U S National Herbarium 

The present species is referable technically to the genus Hemitelta because of 
the presence of a proximal induaial scale, which, though small, is only partially 
concealed and on account of its divided or deeply cleft form approaches the 
usual condition found in hw-henakha Of the West Indian tree fems H 
mtnuacula resembles in a general way Alsophila aqmlina Christ, but that 
species differs rather widely m its strongly coriaceous leaf tissue, its conspicu¬ 
ously stalked pinnae and pinnules, its non-furfuraccous vascular parts, and 
its very few, larger, and widely scattered bullate scales of the under surfaces, 
these usually solitary on the costules A very minute vestigial indusium 
scale is usually present in A aquiliwi, as m a few other species of \lsoph%la, 
but it 18 dark colored, distinctly chitinous, closely appressed, and subentirc, 
wholly lacking the filamentous processes seen m II minnscula and several 
other Eu-hemklta spccits of tropical America 
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PROCEEDINGS OF THE ACADEMY AND AFFILIATED 
SOCIETIES 

THE ACADEMY 
21lTn MEFTING 

The 211th meeting, the 20th Annual Meeting, was held in the lecture room. 
East Building, of the Bureau of Standards on Tuesday, January 11, 1927, 
with President Burgess m the chan* President Burgess gave a bnef talk 
illustrated by lantern slides descnptive of various phases of work of the 
Bureau of Standards This was followed by an intermission during which 
guests of the Academy left the room to begin an inspection of the laboratones 
After this the annual business meeting was held It was voted to dispense 
with the reading of the minutes of the 28th Annual Meetmg 

TTic Corresponding Secretary, F B Silbbee, reported briefly on the 
activites of the Academy during 1926 Ills report showed that 20 regular 
memlx'rs and one honoraiy member had been elected and had qualified during 
the year 4 had resigned, and 9 had died, showing a net gain of 8 Those 
who died were G N Acker, T H BioEiiOW, C K Wead, F C Gumming, 
E W Saffoku, C V Piper, W T Lee, C W Fliot, F H Knowuton 
Ihe report was ordered accepted and filed 
The report of the Recording Secretary, W D T ambebt, was read There 
were held during the year several public meetings, all of them jointly with 
one or more affiliated societies Tne names of the aflihated societies, speak¬ 
ers, and the details of the addresses, and additional items of interest were 
given The report was ordered accepted and filed 

'I he report cf the '1 rcasurcr, R I Farib, was read It showed total 
reuipts, $5,647 27 total disbursements, 16,094 72 aeadeiny’s investments, 
$18,000 37, cash on hand $2,208 73 estimated net worth, $20,133 32 
Iho report of the Auditing Committee, Messrs AVI'kb, Whfkri, and 
Peffer was read, venfying the Treasurer’s figures The reports of the 
1 reasurer and the Auditing Committee were then accepted 

Ihe report of the Editors of the Jounial was presented by Agnfb Chase 
It detailed the distribution of the articles in the vanous fields of science and 
gave statistics concerning Volume No 16 of the Journal The reiwrt was 
ordered accepted and filed 

I'he report of the Committee of Tellers, Messrs 'Silbbee, Gardner, and 
Iaimbard, was presented by the Chairman In accordance with the report 
the following officers were declared elected President, A Wftmorb, 
Corresponding Se-cretary, L B Tuckerman Recording Secretary, W D 
Ijambert, Treasurer, R L Iaris, Non-resident Vice-Presidents, 1 Lybian, 
H F PiTTiEH Managers, R S Pabbler, F B Silbbee 

The following Vice-Presidents nominated by the aflihated societies were 
then elected Archaeological, Walter Hough, Bacteriological, W D Bioai- 
LOW, Biological, H C Oberholseu, Chemical, I’ T Whfrby, Entomological, 
A G BdviNG, Geographic, 1 V Coville Geological, N II Dahton, IleU 
minthological, M C Hall, Historical, A C Clark, Mechanical Engineers, 
H L Whittemorf Philosophical, J P Aui/r 

The meeting adjourned at 0 16 and was followed by an inspection of the 
laboratories in the Fast and Industrial Buildings at the Bureau of Standards 
and a social hour 
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212th meeting 

The 212th meeting a joint meetmg with the Philosophical Society was 
held on Thursday lebruary 17, 1927 in the Assembly Hall of the Cosmos 
Club 

Program Dr Arthuh Haas of the University of Vienna The atom aa a 
source o/ energy The Rohr theory of the atom was first discussed and 
attention called to the enormous amount of energy available both m the 
planetary system of the atom and m the nucleus The possibihty was pre¬ 
sented that by colhsion of electrons and protons matter might be entirely 
transformed into energy The reverse phenomenon the generation of matter 
out of radiation, would only be possible for rays of a very high frequency 
This frequency ought at least to be so high that one light-quantum of the rays 
would possess the same amount of energy as would be liberated by the an 
nihilation of a single hydrogen atom possible way in wbuch it could 

occur seems to be suggest^ by the Compton effect If atoms or nuclei 
colliding with hght-quanta were in enormously rapid motion the frequency 
could be raised in a considerable degree Collisions with rapidly moving 
material particles thus might impart to a light-<iuantum that cntic^ 
frequency which qualifies it for a transmutation into a hydrogen atom 
{Aijhor a abatreut) 


213th MFEllEU 

The 213th meetmg a joint meeting with the Anthrt pological Stcicty 
was held on Ihursday February 24 1927 in the Assembly Hall of the Cosmos 
Club 

Program Dr Alfred \ Kidder Chairman of the Division of Anthro¬ 
pology and Psychology of the National Research Council The Cbff Dwellera 
of Arizona and their predeceaaora The Southwestern archaeological field 
embraces those parts of Arizona New Mexico Colorado and Utah which 
contain the remains of the sedentary agncultural type of Indian commcnly 
known as Pueblos 1 he present range of the Pueblo Indians is restricted to 
the dramage of the Rio Grande and the I ittlc Colorado Hums of ancient 
villages closely similar to those of the histone Pueblos arc found throughout an 
m^itely greater range They consist of chff houses valley towns and mesa- 
top dwellings ranging in size from a half dozen to a thousand rooms 

The problem of Southwestern archaeology is the arrangement of these rums 
m relative chronological order and the determination of the ongm and growth 
of the culture responsible for them Until about fifteen years ago the early 
stages of Pueblo civilization were not recognized Iht exploratuns ff the 
Peabody Museum of Harvard the Natural Hist ry Museum of New York 
the National G^graphio Society and other institutions have n suited m the 
discovery and descnption of these early stages the first bemg the Basket- 
maker a phase marked by primitive agnculturc lack of jiottery and of stone 
architecture Ihis was followed by the post-Basket-niakor penod which 
saw the introduction of pottery and the beginnings of masonry constniction 
The post-Basket-maker was succeeded by the pre-Pueblo in which pottery 
was greatly improved houses were enlai^d and strengthened and the typical 
mas^ type of dwelling first introduced We are thus now m possession of 
the outlme of the entire growth of the Pueblos from nomadism up {Author a 
dbatract) 
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214th mebtino 

The 214th meeting a joint meeting with the Amencan Chemical Society 
(Washington Section) and the Amencan Society for Steel Treating (Wash- 
ington-Baltimorc Section), was held on Fnday, Mareh 4, 1927, m the Ab> 
Bcmbly Hall of the Cosmos Club 

Program Dr Cecil Dfsch, of the University of Sheffield, The grototh 
of crystals (Given m full in a paper entitled The mowth of metaHtc cryskUe 
presented at a meeting of the Amencan Institute of muung and Metallurgical 
Fngmeers in February, 1927 and published m the proccedmgs of that In¬ 
stitute ) Geometneal crystallography, which has reached a state of such 
remarkable perfection since its beginnings a century and a half ago, is con¬ 
cerned with the conditions of symmetry in crystals and with their possible 
faces, but it attaches httle importance to the relative development of those 
faces, so that vanations of habit, of such interest to the mineralogist, are 
mostly Ignored Since crystals of stnkingly different habit, such as the many 
vanetu s of calcite, may all be derived from the same primitive crystal, their 
peoulianties must be due to variations in the conditions during growth, and 
this fact gives to the study of the growth of crystals a special importance A 
simple crystal immersed in a solution of the right degree of supersaturation 
may continue to grow whilst retaining its original shape unimpaired, as in the 
perfect octahedra of the alums which have been prepared by some manu- 
factunng firms buch crystals may grow to a large sise without change of 
shape and when an octahedron of chrome alum for instance is allowed to 
grow m a solution of the isomorphous common alum the regulanty of growth 
IS obvious from the uniformity of the colourless sheath enveloping the coloured 
nucleus The mercase in sire has been brought about by the deposition of a 
uniform layer of new matenal on each face On the other hand, faces may 
disappear or new faces may make their appearance m the course of growth, 
and an explanation has to be sought in the external conditions and in the 
internal structure of the crystal, both factors bemg concerned in producing 
the result 

It has long been known^ certainly since the eighteenth century that the 
presence of small quantities of foreign matter will sometimes produce a 
change of crystalUne form Common salt, which usually crystallises in 
cubes, forms octahedra if grown in a solution containing urea When the 
quantity of urea is small, crystals with the faces of both the cube and the 
octahedron are produced The crystals of organic compounds often vary 
very greatly according to the solvent which has been used Huch facts as 
these give the first clue to the problem of growth 

The use of X-rays m the study of crystal structiure has placed crystal¬ 
lography on an entirely new footing All modem studies of crystals start 
from the idea of the space lattice The atoms, whether occurnng singly or 
grouped to form molecules, are so arranged in space that a single unit is 
exactly repeated at regular intervals in th^ dimensions Through such an 
assemblage planes may be drawn in any direction Certain planes so drawn 
will contam a greater number of atoms m a given area than any planes drawn 
in a different direction, and it is these closely packed planes whch play the 
pnncipal part m crystal structure Moreover, in crystals in which the atoms 
are of more than one kmd, different planes may contain the atoms m different 
relative proportions, so that they may be assumed not to be chemically 
identical Any plane may be imaging as a possible face of the crystu, 
althou^ only a few of them are rralisable in practice The several planes 
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must have different chemical properties This follows from our conception 
of the space lattice The forces which hold the atoms in position are clectncal 
m character, and depend on the number and arrangement of the electrons 
in each atom The chemical behavior is dependent on the same conditions, 
and the chemical properties of a crystalhne surface must voi^ with the 
grouping of the atoms within it What chemists often call residual affimty 
must vary with the denseness of packing of the atoms in a plane, so that each 
set of sunilar faces must have its own chemical characteristics This sup¬ 
position IS confirmed by the action of chemical agents on crystals In the 
etchmg of metals by acids, it is easily seen that the reagent penetrates more 
readily along certain planes than in any other direction, as clear facets of 
cubes or octahedra in most instances, make their appearance and give the 
characteristic lustre to the etched surface 

It has been shown by Johnsen, Gross and others that the faces which 
survive during growth are those which have the lowest velocity of growth in a 
normal direction, and that these are m general the most closely packed planes 
More openly packed planes have a higher velocity of growth, but their relative 
area diimnishes as the crystal increases m size, and they ultimately disappear 
The experiments of Nacken on salol and bensophenone are instructive By 
attachmg a small crystal of salol to a copper henrusphere immersed m the 
molten substance maintained at a constant temperature, and withdrawing 
heat by cooling a copper rod attached to the hemisphere, the rate of coohng 
could be varied, and it was found that when this was very slow, the liberation 
of latent heat by the solidification of the salol and its removal by conduction 
kept pace with one another, and the surface of the growing crystal was 
spherical or nearly so being determined only by the thermal conductivity, 
which vanes only slightly in the direction of the different crystallographic 
axes As the rate of cooling is increased, the growth perpendicular to certain 
directions fails to keep pace with the rest, and faces having a low velocity of 
perpendicular growth begin to make their appearance, at first with oval 
outlines As the crystal increases in size, the area of such faces increases 
until their boundanes meet, and the ciystal at last assumes its tjTiical form, 
with plane faces and straight edges 

The expenments of Yolmer and others on the fonnation of crystals of zinc 
and mercury in an evacuated vessel, hy the impact of a stream of molecules 
of the metal on a plane surface, have thrown much light on the process 
Nuclei are at first formed, and those grow which have the basal plane (the 
crystals being hexagonal) perpendicular to the direction of the stream Ihis 
plane has the lowest velocity of growth in a direction nonnal to itself 
With mercury at — 60®C thin leaflets result, the thickness of which is only 
one ten-thousandth of the diameter A quantitative interpretation of these 
expenments, together with those of Marcehn, which proved growth to be a 
di^ntinuous process, occumng by the formation of successive thin sheets, 
leads to the conclusion that atoms or molecules are first adsorbed as a layer 
of unit thickness, the atoms or molecules in which have a certain freedom of 
movement In the course of such movement, groupmgs which may be re¬ 
garded as two-dimensional crystal nuclei may arise, and tlie whole layer then 
assumes an orderly arrangement, in conformity with the underlying space 
lattice Since adsorption plays so large a part in growth, it is not surprising 
that an alteration of habit may be produced by the presence of impurities 
The observations of Gaubert on lead mtratc are particularly instructive 
This salt separates from water m octidiedra, but when methylene blue is added 
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cubic faces appear, these faces being stained blue while the octahedral faces 
remain colourless As the quantity of the dye is increased, the crystals 
become completely cubic, with blue faces Ividontly adsorption of the 
colounng matter by the cube face has lessened its rate of growth, so that it 
survives at the expense of the more rapidly growing octahedral face It is 
probable that differences of habit in natur^ly occurring minerals are largely 
due to the influence of small quantities of foreign matter, but a very small 
quantity may suffice, so that the impurity responsible for the result may not 
have been detected m the course of an analysis 

Well developed crystals are usually formed by comparatively slow growth, 
so that as material is withdrawn from the solution, or as heat is given out by 
the Bohdification of a melt, there is ample time for readjustment Miers 
has shown that the solution m immediate contact with the growing face of a 
crystal of a salt is actually denser than the bulk of the solution, suggesting 
that the dissolved molecules undergo a prehminary rearrangement in the 
hquid before separation as a sohd For this view there is some evidence, 
notably from the fact, observed by Nasmi and others, that solutions which are 
undcrcooled through the freezing point show small discontmuities in proper¬ 
ties, although no solid separates It will be of interest to examme this point 
by means of the X-ray method On the other hand, when growth is very 
rapid, the supply of material by diffusion may not keep pace with it, and the 
conditions arc disturbed Simple geometncal considerations show that the 
sharp angles of the crystal are more favourably placed for the reception of 
material by diffusion than the middle parts of faces, so that growth occurs at 
the angles by preference The effect is cumulative, so that the crystal as¬ 
sumes a star shape, which in course of time undergoes branching, the process 
bemg repeated at each branch This is the origin of dendntic crjutals, which 
are so common in nature J hey are most easily obtained by allowing crystal¬ 
lisation to take place rapidly, as when a solution of a salt is evaporated 
quickly on a glass shde The internal sjrmmetry of the crystal is not de¬ 
stroyed, and most such crystals may be regarded as parallel growths, one 
axis being usually favoured Thus native copper branches in the direction 
of the octahedral axis whilst common salt forms growths parallel with the 
trigonal axes Diffusion may be hmdered, and dendntic growth encouraged, 
by making the solution more viscous, as by adding gum In highly viscous 
matenals, such os glasses, slags, and pitchstoncs, vciy beautiful dendntic 
growths are fnxiuently present The ' trees” formed by the electrolysis of 
solutions of mctalhc salts have a similar structure 

Penodic ciystallisation is an mtereating phenomenon, which again has a 
beanng on the ongm of naturally occurnng mineral structures It was 
observed more than 70 years ago by Brewster in ancient glass which had 
undergone a process of decoy It may anse from several different causes in 
different substances The effect is very simply observed m molten salol 
When a thin layer is melted on a slide and allowed to cool slender needles are 
seen to radiate from each centre Ihc advancing point of each needle with¬ 
draws material from the hquid, and a gap is left, the molten salol standing 
up as a wall in front of the ciystal edge Owing to its viscosity, an ap¬ 
preciable time IS required for the hquid to flow until it is again in contact 
with the crystal, when growth is resumed This process is repeated, so that 
the advance of the needle is intenmttcnt, and the crystal when complete is 
marked by transverse lines indicating the stages of growth The process 
may be followed under the microscope with ease Some salts crystalline 
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from water with a very definite periodicity, the best example being potassium 
dichromatc, a thin layer of a solution of which, if rapidly evaporated will 
yield concentric rings of minute crystals with very regular intervals Ihe 
effect IS here no doubt one of supersaturation, the solution bemg impoverished 
by the separation of one nng of crystals, so that the process is interrupted until 
the right concentration is £^am reached by diffusion, and so on bimilar 
structures are seen in glazes on porcelain and, although more rarely, in slags 
They are closely connected with the phenomenon of periodic precipitation in 
jdhes, the formation of Liesegang’s rings Ihe study of periodic crystallisa¬ 
tion throws li|tht on some natursd structures, especially of agates, which are 
in all probabihty formed by the periodic crystallisation of sihca from the 
gelatinous contents of a cavity in a rock Riiskin maintained that the band¬ 
ing m agates was due, not to periodic infiltration of a hquid, but to segrega¬ 
tion, and his view is confirmed by modem work In particular, the so-called 
can^s which have been supposcil to represent the passages by which hquid 
entered and left the cavity are seen, by laVjoratorj experiments on periodic 
crystalbsation, to be merely geometrical effects produced by the meeting of 
different systems of advancing bands 

Dendntic and periodic crystallisation depend on more complex causes 
than change of habit, and arc correspondingly more diffieult to study in a 
quantitative manner, but there can be httle aoubt that the examination of 
the chemical properties of the several planes in crystals will throw much 
hght on these as on other problems of crystallisation (A7dhor’s abstract) 

215th MEETIHQ 

The 215th meeting, a joint meeting with the Anthropological Society, 
was held on Thursday, April 21, 1927, in the Assembly Hall of the Cosmos 
Club 

Program Dr FiiEDEnicK W Hodge, The Ztini Indians of New Mexico 
(Illustrated by lantern slides and moving pictures) The speaker reviewed 
briefly the history of the Zufii Indians during the Spanish regime, commencing 
with the year 1519, when their pueblos first became known to civihzation as 
the “Seven Cities of Cibola ’’ A glimpse of Zufiiland, together with views 
of the salt-gathenng ceremony at the sacred Salt Lake, was offered m motion- 
pictures Other pictures illustrated the process of pottery making from the 
preparation of the clay, througli the fn^ioning and painting of water jars 
and food-bowls, to the finished rcceptaiks Ihi grinding of com and the 
manufacture of wafobread, one of the most anoient and still the most im¬ 
portant food staple of Zufii, was illustrated as further showing a part of the 
domestic hfc of a people whoso pnmitive customs have been little changed 

Still retaining most of their ceremonies of old, iJie Zufli perform ntes at their 
sacred Rainbow Spring for the purpose of bnngmg rain, the coremonj shown 
m the picture being in the native liehef the duvet cause of the first showers 
for nine months Following this nte, on the next day, a masked rain-dance 
was performed at the main pueblo of Zufii, views of which, showing the 
dance-steps and the costumes of the participants, together with the antics of 
the “mud-head” clowns, were presented as affording an impression of re¬ 
ligious ceremonies that probably have Ix'cn practised unaltered for many 
centuries (From notes supplied by the speaker) 

W D Lamtiekt, Recording Secretary. 
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SCIENTIFIC NOTES AND NEWS 

Paul C Standlb^, formerly of the U S National Museum, has been 

S ipointed Associate Curator of the Herbarium in Field Museum of Natural 
iBtory, Chicago He began work in his new poution the first of June 

Dr F O Ulrich, of the U S Geological Survey, is spendmg four weeks 
in May and June in field work m Missouri, Arkansas, and Oklahoma Dr 
T W Stanton, will spend the latter half of June and the month of July in a 
continuance of his studies on the Cretaceous of western Texas Drs Edwin 
Kirk and G H Gikty will spend several months in examination of the 
Paleofoic rocks of the Eureka district and other parts of Nevada Dr 
John B Reeside, Jr , will visit Geological Survey pailies m connection with 
work on the Mcsosoic formations of the Rocky Mountain region 

Dr JuLU Gardner is spending the summer in T ouisiana and Texas in a 
continuation of her studies on the Tertiary formations of the Gulf Coastal 
region 

Professor A S Hire hcock, of the Bureau of Plant Industry, and Custodian 
of Grasses in the U S National Herbarium, has left Washington for a col¬ 
lecting tnp to Newfoundland He will first visit the Now York Botanical 
Garden and the Gray Herbarium of Harvard Umversity to study the grass 
collections of those institutions The months of July and August will be spent 
in Newfoundland and Labrador studying and collecting grasses Many 
species of grasses have been described from Newfoundland the identity of 
which IS uncertain It is hoped that some of these species may be found 
The work is in connection with the preparation of a Manual of the grasses of 
the United States 

To select a successor to Dr Fewkes recently retired from the position of 
Chief of theBureau of Amencan Fthnology, Pmithsoman Institution, a special 
board of examiners, composed of Secretary Abbot, Dr A V ludder, (^amegic 
Institution, and hrtKlenck W Brown, Assistant Clucf of the Examining Divi¬ 
sion of the U S Civil Service Oimmission has been formed, in view of the 
importance of the position The examination will consist solely of the con¬ 
sideration of qualifications by the special board The mimmum qualifications 
are recognized eminence in Amencan ethnolt^cal research, experience in the 
direction and prosecution of ethnological research, administrative capacity, 
and familianty with the literature of Amencan ethnology and archaeology, 
and with the activities of scientific and professional orgamzations and insti¬ 
tutions concerned with the subject 
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SPECTROSCOPY —Multiplets tn the Co II spectrum ‘ William F 
Meggers, Bureau of Standards 

A study of the absorption spectra of iron, cobalt, and nickel* as 
produced by condensed sparks between metallic electrodes under 
water revealed for each metd several hundred Imes characterizing 
the neutral atoms and a much smaller number ascnbed to ionized 
atoms Extensive classifications of the lines from neutral atoms 
showed that practically all of the absorbed lines involved low-energy 
states of the respective atoms A similar mterpretation for the al> 
sorbed Imes due to ionized atoms was mdicated by Russell’s* analysis 
of the Fe II spectrum, and the observations were useful m the cases 
of nickel and cobalt for detecting the first regularities among their 
spark lines The Ni II spectrum has since been more fully analysed 
by Shenstone * the purpose of the present note is to give some pre¬ 
liminary results for the Co II spectrum 

A portion of the spectrum (2150-5000 A) has been remeasured, 
relative intensities have been estimated on an expanded scale and 
several classes of spark lines have been recogmzed by comparison of 
their behavior m the spark and arc Thus certam groups of Imes m 
the spark spectrum appear with almost equal mtensity m the arc 
spectrum while others are much weaker m the second case, and still 
others show very weak or not at all in the arc but strong and usually 
more or less diffuse and unsymmetneal in the spark Ihe first class 
mcludes all the Imes observed in the absorption experiments referred 

* Publication approved by the Director of the Bureau of Standarda of the U S 
Department of Commerce Received May 8 1928 

■MxaoKBBandWAimBBS Sci Fap Bur Stand (651)92 205 1027 

' RuBaxLL Aetrophya Joum M 194 1026 

* Shknbtonx Phye Rev 80 255 1027 
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to above, and some of them have been observed partjfilly self-reversed 
m the spark in air Such a group lies between the wave length limits 
2249 A and 2449 A, it has been arranged as a trio of multiplets *F'- 
»(D', r, G') This IS the most pronunent feature of the entire spec¬ 
trum mterval thus far examined A somewhat weaker group of lines 
extending from 2192 A to 2339 A, overlaps the other group it has 
been arranged on the basis of line intensities as a second tno of mul¬ 
tiplets, *D - *(P, D', F) Ihe tnplet-D term was recognized m a 
strong group of lines between 3353 A and 3621 A constitutmg the 
mtersystem combinations *D - “(D', F) These three sets of com- 
bmations are presented in Table 1 lerm symbols and relative term 
values appear at the top and left margin, the term values being relative 
to ‘Fj' = 0 0 Each combination of le\els is represented by the 
observed wave length and estimated intensity (in parenthesis) of 
the spectrum line, and by the wave number m vacuum The in¬ 
terval ratios for levels of the »F' term are 254 1 389 3 531 9 678 5 “ 
19293950 while the theoretical ratios are 2 3 4 5 When the 
mterval ratios are in such good agreement with the theoretical values 
it IS a good mdication that the term either represents the normal 
state or a very low metastable one 
Although neutral cobalt is fairly strongly represented by absorption 
lines m the solar spectrum no spectroscopic evidence for the presence 
of lomzed cobalt in the solar atmosphere has been put forward In 
this connection it is mtercsting to note that the mtersystem combma- 
tions ’D - ‘(D'j F) between 3353 A and 3621 A appear to be the only 
set of strong Co II Imes lying within the range of solar spectrum 
transmitted by the earth s atmosphere practically all of the other 
strong hnes bemg less than 2900 A m wave length The presence or 
absence of lomzed cobalt in the solar spectrum must therefore rest 
with this group of spectral Imes Comparison of the wave lengths 
and mtensities of these lines with absorption hnes m Rowland s Pre¬ 
liminary table of solar spectrum wave lengths, is shown m Table 2 My 
wave length data for the Co II lines appear m the second column and 
Rowland’s values fur solar lines (the onginal and the reduced value 
on the International Angstrom scale) are given m the fourth column 
My mtensity estimates are m the third column and Rowland’s m the 
fifth The last column mdicates special reasons for regardmg the 
coincidence of five of the Co II lines as doubtful For the remammg 
nine Imes the mean difference between my values and the corrected 
Rowland wave lengths is ±0 02 A, which is the average probable 
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TABLE 1 —MnL-npi-BTs im thp Co II Spfctkdm 





•F, 

‘F, 

*F 


0 0 

678 6 

1210 4 

1599 7 

1864 2 

‘D4 

2378 62(100) 

2417 66(40) 

2449 15(10) 



42028 3 

42028 3 

41349 7 

40818 1 



•D, 


2383 46(80) 

2414 06(40) 

2436 08(10) 


42621 7 


41943 2 

41411 4 

41021 9 


‘D. 



2386 37(50) 

2408 76(25) 

2423 61(10) 

43102 3 



41891 0 

41602 6 

41248 2 

•D, 




2380 54(40) 

2404 17(20) 

43436 0 




41836 3 

41581 7 

‘D, 





2386 74(26) 

43730 6 





41885 4 

‘F. 

2388 90(100) 

2428 20(10) 




41847 4 

41847 6 

41168 7 




*F« 

2326 48(26) 

2363 79(80) 

2393 01(10) 



42070 4 

42070 2 

42292 0 

41750 9 



•F, 


2324 30(40) 

2353 43(60) 

2375 19(15) 


43688 8 


43010 6 

42478 2 

42080 0 


•F, 



2326 12(30) 

2347 40(30) 

2361 62(10) 

44187 0 



43076 8 

42587 3 

42332 7 

«r, 




2330 35(30) 

2.344 26(25) 

44498 5 




«2898 8 

42644 3 

Kit 

2286 16(100) 





43728 0 

43728 0 





•G, 

2272 26(8) 

2307 84(76) 




43906 6 

43996 4 

43317 2 




KSi 

2248 66(2) 

2283 52(16) 

2311 60(50) 



44457 1 

44457 1 

43778 6 

43246 8 



*G, 


2265 74(3) 

2293 39 pH)) 

2314 04(40) 


44800 6 


44122 0 

43500 1 

43201 2 


•a. 



2280 96(4) 

2301 40(15) 

2314 97(30) 

46038 0 



43827 6 

43438 4 

43183 8 
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TABLE 1 —CoiU nued 



•D, 

14421 2 

•D, 

14681 2 

•D. 

14988 5 

•p. 

69994 4 

2193 58(16) 

46673 3 

2m 18(12) 

46313 0 

2221 22(6) 

46006 2 

•Pi 

60315 4 


2190 65(10) 

46634 2 

2206 80(6) 

46327 0 

•Po 

60420 6 



2200 40(6) 

45432 1 

•D, 

67890 8 

2299 76(20) 

43469 4 

2313 68(8) 

43200 7 


•D, 

67910 2 

2298 73(8) 

43488 9 

2312 64(10) 
43220 2 

2329 11(10) 

42921 7 

•D, 

67734 2 


2322 01(5) 

43062 9 

2338 69(6) 

42745 9 

•l4 

68037 8 

2291 98(40) 

43616 0 



•r, 

69208 8 

2232 06(16) 

44787 9 

2246 11(30) 

44527 4 


•F, 

60017 2 

2192 48(10) 

46690 1 

2206 06(3) 

46336 0 

2220 11(16) 

45028 8 

‘D, 

42028 3 

3621 22(100) 
27607 2 



•D, 

42021 7 

3646 03(26) 

28200 6 

3678 03(30) 
27940 4 


•D. 

43102 3 

T 

28681 0 

3617 48(10) 
28421 3 

3666 93(10) 

28114 0 

‘D, 

43436 0 


? 

28764 8 

3614 21(6) 

28447 8 

•Do 

43739 6 



r 

28761 1 
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TABLB l—Oottcluded 


-1 

•D. 

14421 2 

>D, 

14681 2 

‘D. 

14088 5 

‘Fi 

41847 4 

•r4 

42970 4 

‘F, 

3501 73(200) 
28640 2 

3416 78(76) 

3446 40(100) 


43688 8 

29267 6 

20007 6 


‘F, 

3368 50(10) 

3388 2(60?) 

3423 84(75) 

44187 0 

20766 9 

20606 8 

29198 6 

‘li 


3352 80(30) 

3387 72(60) 

44408 5 


29817 3 

20600 0 


TABLK i—Co 11 Liseh in the ‘ioLun «<iectkum 


TcriM 

X/ 4 

/!•/«. I* 

S IT 

xy. , 



‘Dr'll 

3362 80 

30 

3352 008 

0 771 

000 


•D, *1, 

3368 60 

10 

68 771 

0 634 

00 

Doubtful 

‘D, ‘I, 

3387 72 

60 

87 854 

0 715 

00 


‘Dr*F, 

3388 2 

50 7 

88 311 

0 172 

3 

Co I coincident 


3415 78 

75 

15 022 

0 782 

00 N 


‘D,-‘F, 

3423 84 

76 

23 072 

0 832 

ON 


•Dr‘F, 

3446 40 

100 

46 536 

0 395 

1 Nd? 

Double in gun? 

•D,.‘F« 

3501 73 

200 

01 841 

0 700 

0 


*Di *Di' 

3614 21 

6 

14 382 

0 240 

OOOON 


»Dr‘D, 

3617 48 

10 

17 663 

0 511 

OOON 



3645 03 

25 

45 104 

0 053 

0000 



3556 03 

10 

56 088 

6 047 

000 Nd? 

Double in sun'’ 

•Dr'D,' 

3578 03 

30 

78 138 

7 007 

0000 


•Dr'D,' 

3621 22 

100 

21 340 

0 200 

2 

Mariced 
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error of my determinations The systematic difference for the same 
nine lines is only +0 002 A, and the mtensities are roughly parallel 
In other words, the lines are comcident and the presence of ionized 
cobalt atoms in the reversing layer of the sun is thus established 
It is noticed that the intensities of these Co II lines are very low 
in the sun, but it should be remembered that the lines in question 
involve excited states of the ionized cobalt atoms The lines mvolv- 
mg lower metastable states or the normal state should be considerably 
stninger m the solar spectrum but unfortunately these are all in the 
ultra-violet which is shut off by the earth s atmosphere The strong 
Imes of the *F' - ‘(O', F, G') multiplets which were absorbed in the 
under water spark are also assumed to end with a metastable state 
This quintet F' term is ascribed to the electron configuration s d’ to 
which the metastable *D probably also belongs but the true normal 
state IS thought to be a tnplet i' term from the configuration d» 
According to the method which I aporte* outlined for predicting the 
relative positions of such terms the low *F' (d") term is expected to 
he alxiut 3500 cm ^ lower than ‘F' (« dO m the energy diagram of the 
Co-*- atom This term has not yet been found but before its existence 
can be denied the spectrum must be more carefully studied in the ultra 
violet between 1800 A and 2200 A However Shenstone’s* failure to 
find similar predicted low terras m the Ni II and Cu II spectra makes 
it appear probable that the explanation required for the apparent ab¬ 
sence or low intensity of certain expected combinations will apply also 
to the ( o II spectrum 

Note added in proof —Lang (Phys Rev 31 773 1928) has recently 
identified the lowest teims in the Ni II and (^u II spectra from wave 
length measurements in the ultra violet below 1900 A 

PHYSICAL CHEMISTRY—T/ie diameter of the CHt chain in all- 
phalic acids ‘ Charles Snowden Piggot, Geophysical Labo- 
ratorv, Carnegie Institution of Washington 

This paper gives a bnef account of some of the earher measurements 
m this particular field of investigation They were made m the 
sprmg of 1921 at the laboratory of Sir liVilliam Bragg, at University 
College 1 ondon, and were part of a more comprehensive mvestigation 

•LAPOHTfc Zeitflchr PIij-b 89 127 1926 

•Shknstonk rhjs Rev 80 264 1927 

‘ Received Ma> 2 1928 
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being earned out by Dr Alexander Mtiller to whom acknowledgment 
16 hereby made for guidance and assistance in the work Iheir 
earlier pubhcation was delayed by the pressure of other duties 

When ordmary paraffin wax was exposed to a beam of X rays in a 
suitable apparatus it gave lines similar to those produced by sub¬ 
stances generally recognized as crystalline ihis was rather an 
unexpected result smee paraffin wix had been regarded by many 
as an excellent example of an amorphous substance This ob¬ 
servation however indicated thit it was either actually crystalline 
m the ordinary sense or else possessed regul irly recurring units which 
had the property of reflecting X r 13 s in i m inner analogous to that 
of a substance possessing i recognized cryst tlhne structuie It raised 
the question whether or not there might be cr>stallme compounds in 
paraffin wax which were similir to the higher iliphitic acids These 
considerations led to an \ ray investigation of these substances 

Preliminary expeiiments showed that paraffin wax md stearic acid 
gave veiy similar lines on the photographic plate and furthermore 
that there were two principal hues of the first ordei which seemed to 
be identical in the two substances 

Smee paraffin wax must consist of i Urge number of cliemicil 
compounds the above obsciwation would indicate tint some fiinda 
mental unit must be common to them all and h ive at least one diinen 
Sion the s ime or nearly the s ime in each Mso that this dimension 
18 the s ime or ne irly the same m stearic acid 

In an homologous senes such as must exist in p iraffin wax or such 
as is the aeries of aliphitic acids the length of th( molecules must 
obviously vary with the number of c irbon atoms m the chain This 
variation in length should reveal itself by v irying dLstances between 
similar lines on the X ray pi ite P iraffin wax gav c the two principal 
lines mentioned above ind ilso a great many other lines some of 
which were extremely indistinct The Imes of varying distances 
might correspond to the varying lengths of dilTerent molecules and 
the apparently fixed lines to the cross section il dimension of their 
chains 

Ihe above is briefly the sequence of reasonmg based on the first 
unexpected results obtained from eximsing p iraffin wax to a beam of 
X rays 

The conclusion was reasonably obvious that a great number of 
organic compounds had one dimension in common capable of in¬ 
fluencing X rays also that this dimension was most likely the cross- 
section of the aliphatic carbon chain and that this same dimension, 
or one very close to it occurred in stearic acid 
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The suggestion was therefore obvious to measure this dimension m a 
number of pure ahphatic orgamo compounds The aliphatic acids 
because they could be crystallized, and so obtained m a state of great 
purity were selected 

A further consideration which influenced their selection was the 
speculation regarding the possible mfluence of the -COOH, or carboxyl 
group which is attached to one end of the cham whether or not this 
heavy group would mfluence the close packmg and thereby the 
diameter of the cham If it should then its mfluence would probably 
be greater m the short cham molecules than m the long cham ones 

Experimental 

Smee the equipment available did not permit of studying the acids 
which are hqmd at ordmary temperatures (formic acetic etc )* 
there was prepared* a number of the higher acids which are solids at 
ordmary temperatures These were pentadecyhc CmHmCOOH, 
palmitic CisHaiC OOH stearic CiaHjsC OOH, and behenic, 
CjiHuCOOH acids and they were recrystallized to a high degree of 
purity They were studied by the “powder method ' using copper 
rays The results are tabulated below 


TABLE 1 


Kamtofacxl 


he men 1 nee 

Ahiih om Htle 

Penladccylio 

C 4H,/)OOH 

3 808 

4 26 

Palmitic 

C .H, COOH 

3 031 

4 22 

Stearic 

C U„COOH 

3 030 

4 22 

Behenic 

C,H CXIOI! 

3 043 

4 24 

Average 



4 235 


C ONCLU8ION 

It IS apparent that within the limits of experunental error the short 
dimension of all the acids studied is the same i e 4 235 X 10 * cm 

This would indicate that the chains of all the ahphatic acids have 
the same diameter Apparently this diameter of the cham which is 
really a measure of the close-packmg* of the atoms makmg up the 

* Apparatus onal ling the sample to be cooled by liquid air is now in process of 
development 

* By Mr N K Adam of London 

* See Alex MCllgk and G Shearer Trans Chem Soc ISS 3160 1023 
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PriTlKH TBNBZOELAN BIGNONIACEAX 


chain, IS not influenced by the carboxyl group However the shortest 
chain here investigated was comparatively long, possibly too long 
to be influenced by the carboxyl group, and it may be that the differ¬ 
ence between fourteen and twenty-one carbon atoms is not sufficient 
to reveal any mfluence 

Ihe indications are that all organic CH, chains are of the same 
diameter and that this is about 4 235 A 


BOTANY— Studies of Venezuelan Bignontaceae — III Ae?c species 
of the genus Arrabidaea * H PiTTihR, Caracas Venezuela 

The study of the materials of the genus Arrahidaca collected in 
Venezuela by the author and his coworkers has resulted m almost 
doublmg the number of species known m that country As before, 
the author is indebted to Mr T A hprague of the Royal Gardens at 
Kew for the preliminary exanunation of the specimens and for many 
useful indications Besides, this well known authority on the Big- 
noniaceae has described recently under the name of Arrahidaca calo- 
dyctios, one of our most interesting discoveries m the familj The 
best thanks are here extended to him 

1 ARRABIDAEA P DC, Rev Bign 10 1838 (cx parte) 

ClAVIS BFBClERUM VENEZlTEnENBIUH USQUE ADHUC COONITABUM 

Ovula pro loculo 4-8enatun aflBxa folia nonnulla saltern bitemata, plenimque 
temata foliola plus minusve oblonga, breviter obtuso-acummata, 
mucronulata, glabcmma corollaextus subtonientosa, ovaniim Icpidotum 
(Sect 1 Pabacarpaej^ 1 A maequalis 

Ovula pro loculo biscnatim amxa 

Ovula pro loculo 6-8, flores parvi paniculae multiflores (Sect 2 Mi- 
crocakfaea) 2 A carabobensis 

Ovula pro loculo plura vcl plunma flores pro rata generis magma, 
capsula magna, calyx pro rata brevis, campanulatua, raro broviter 
tubulosua vulgo tmneatus vel denticulatus (i^ct 3 MAtnocARPAEA) 
Folia stirpium adultaruni praeter lepides probabiliter ubique etiamsi 
interdum parcissime obvias glabra i e, pilis Bimplicibus dcstituta 
(^r 1 Olabrae) 

Inflorescentia praecox, folia 3-foliolata, calyx bilabiatus ovanum 
pubcrulum 3 A acuminata 

InflorcBcentia coaetana, paniculata, termuialis, amplia foliola concolora 
Folia simplicia {’) vel raro binata ranssimc temata, conacea 

4 A platyphylla 

^ Sludtet of Venezuelan Bignomaeeae — II appeared in this Journal 18 170-172 
1028 Received May 2,1028 
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Folia temata vel conjugata cirrho simpbci clausa 
Calyx subturbinatua, herbaceus, truncato vel minute denticulato, 
0-10 mm longus, corolla 3 6 cm longa 6 A. coiymbifera 
Calyx truncato-campanulatus, mtegemmus vel denticulatus, sub- 
tomontosus 

Foliola obtusiuscula vel obtuse acuminata, sicca castaneo-vindia 
vol obscure ferrugmea 6 A. florida 

Foliola lata, obtusa vel plus minusvc acummata, sicca nigra vel 
purpurea, florcs color rubro abundantes 
Corolla 3 5 3 7 cm longa, foliola plus mmusvc acuminata, 
venis pnmariia vulgo 5-6 7 A Chica 

Corolla 11 1 8 cm longa, foliola lata, obtusa, venis pnmariis 
vulgo 6-7 8 A. larensis 

Folia stirpium adultaruin praeter lepidts pilos simplices vel raro ramosos 
gerentia, ultorion a mterdum ope microscopii tantum conspicui (Ser 
2 Indutae) 

Foliola concolora (nee colore nec textura nee indumento discolors (Sub- 
ser 1 Concoloi ea) 

Rami novelli pilis divancatia instruct], folia supra opaca, rigida, her- 
bacea, calyx 4-5mm longus, corolla 4-4 5 cm longa, ovula pro 
loculo 16-18 9 A. giiaricensis 

Rami novelli pilia apprcsishaud divancatis mduti ovula pro loculo 20 
Foliola apicc rotundata supra glabcmma, subtus m axillis venarum 
conspicue pilosula, demum glabernma, calyx 7-9mm longus, 
capsula parce Icpidota, 1 8-2 cm lata 10 A. ovalifolia 
Foliola supra subtusque plus minusve tomentosa 
Foliola apice acummata, olivaceo nigra, subtus dense et molliter 
mduta, calyx4mm longus, corolla4-4 2cm longa, capsula 
dense mollissuneque tomentosa 1 cm 1 ata 11 A. moUissima 
Foliola apice obtusa, cinerca vel ferrugmea, calyx 8 mm longus, 
corolla 4 5-5 cm longs, capsula puberuls vel glabrata, 
12 1 7 cm lata 12 A. rotundata 

Foliola discolors, subtus mdumento mterdum mmuto vel brevissmio 
non raro canescenti-tomcntclla (Subser 2 Dxseolarea) 

Ovula pro loculo 10-16 

Folia sunima saltern sunplicia parva, foliola supra mmutissunc Icpi¬ 
dota, sicca atro-purpurea, subtus tomcntella, means vel sub- 
violacca, corolla circa 1 6 cm longa 13 A. carichanensis 
Folia omnia temata vel conjugata 
Foliola utnnque ovali-rotundata, apice saepc emaiginata, supra 
glabrata, venis subtus m axillis barbata, demum puberula 
vcl glabrata, corolla 3 7-3 8 mm longa 14 A. Spraguei 
Foliola ovalia vel elliptico-oblonga, acutata vel acummata, supra 
glabra, subtus canescentia, corolla 3 2 cm longa 

15 A barqulsimeteiuls 

Ovula pro loculo 18-22 

Folia subtus obsolete reticulata, late ovata, supra nitentia in sicco 
nigiescentia, subtus mmutc scncca, plus mmusve roseo- 
rubcsccntia 16 A. calodyctios 

Foliola subtus conspicuiter reticulata 
Foliola basi plerumque leviter emaigmata 
Corolla 5 5 cm longa, foliola supra costa venaeque exceptis 
glabra subtus parce pilosula 17 A. lenticellosa 
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Ck>roIla2 7-3cm longa,foliola8upra8ubinollia,subtUHUtnnquc 
tomentella 18 A. Sieberi 

Foliola basi rotundata vel sub-truncata, baud omarginata, supra 
glabemnta 

Foliola supra in sicco nigrescentia, subtus rancscontm, minute 
soncoa, corolla 2 5 cm longa, ovanuni muricatulum 

19 A zuliaensis 

Foliola supra in sicco plus mmusvc cuprcocolorata, subtus m 
nervis nervulisquo cnspulo-hirtclla demum glaborrima, 
corolla 2 2-2 4 cm longa, ovarium lepidotum 

20 A cuprea 

1 Ahhabidala inaequalis (P DC ) Baill Hist PI 10 28 1891 

Amazonas Tehuitohy (Bhazil) Rios Cassiquiare, \asivn y Pacimom 
{Spruce 3272) Thp type from Dutch Guiana 

2 Arrabidaea carabobensis Pittier, sp nov 

FniUx scandens, ramulis paree vorruculosis petiolw, petiolulis riiachidc 
mflorescentiarumque minute cl dense toininttllo-pubescentibus foliis dis 
coloribus, tematis conjugatisve cirrho sunplici clausis, modice pdiolatis, 
petiolo lorcto, supra applanato, foliolis (in specunine utrmciuc eonjiigatis) 
submcmbranaciis, petiolulis tentibus, laininis ovatis vel ovato lanceolatis 
basi rotuudatis, plerumque complicatis, apictm versus attenuatis, butacutis 
vel breviter acuteque acuminatLs, niargitiibus leviU r rtvolutis supra minute 
pilosulis eosta venisquo inconspicuis impressis, subtus cunescentilus dense 
tomenltllis, costa vtnisque pnmariis 7 8 prommentibus venulis prommulis, 
cirrfio plus minusvc fulvovel cano-pubescentc pamculis flonbundts elongatis, 
tcrminalibus, ramis inferionbus e foliis summis axiUanbus, bracteis hractcolis- 
que ovatis ovato-oblongLs\e, obtusis calyce pantor cano-tomcntello, tubuli- 
formi, minute penicillo-dtnticulato, purpiirascente, corolla infundibuli- 
tubulosa, lobis late ovatis, acuromatis, bubatqualibus, extus pulierula vel 
minutissune pubescente, intus prope insertioncm staminum villosa, lobulis 
puberulis, stamimbus inclusis, glabris, thecis antherarum divtrgcntibus, 
connectivo apice mconspicuo disco breve cupulato ovano dense kpidoto, 
ovula pro loculo 6-8, biscnatis, stylo glabro, stigma bilobulato, lobulis 
lanceolatis, acutis, capsula deest 

Petiolus 1 8-2 4 cm longus petioluli 1 1 5 cm longi, laminae 4 '5-9 5 cm 
longae, 2 ’i-4 cm latac Pamculae 15 30 cm longae Ptdicelli 1 t mm 
longi Calyx 1-3 5 mm longus ( oroUa 8 10 mm longa lobulis circa 2 5 
mm longis, 2 6 3 5 mm latis Stamina circa 2 mm supra basin aequialte 
msidcntia, 3 2-^ mm longa staininodiuin 1 5 mm longum Discus 0 6 0 7 
mm altus Ovanum 1 7 mm longum, stylus 6 mm longus 

Carabobo Hacienda de (kira near ban Joaquin, m bushes, flowers 
July 8, 1919 {Piiiter 7915, type) 

The only species of section Mtcrocarpaea met with in \cnezuila up to the 
present, it is evidently related to AnabuUu Agntis-ctnlus P D L but differs 
m the indument of the flowers, the shape of the corolla lobes, the hairy inser¬ 
tion of the stamens, the conned ivc equalling the parallel thecae of the anthers, 
the ovules twice more numerous m each cell, etc 
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3 Arhabidaea acuminata (Johnston) Urban, R«p Nov Sp Fedde 14; 

306 1916 

Ibla Maboabita EI Valle (Johnston 346, type) 

4 Abrabidafa PLATTPinrUiA (Cham ) Bur & K Schum m Mart FI Bras 

8* 38 1896 

PoRTUGUEBA Guanarc, Calvano hill (Pettier 12048) The type from 
Brasil 

5 Arhabidaea corymbifeha (Vahl) Bur m Engl & Prantl, Pflanzenfam 

43» 213 1895 

Lara Vicmity of Barquieimcto (J Saer d’ltiguert 252) The type from 
State of Rio Grande, Brazil 

6 Arhabidaea Florida DC Prodr 9. 184 1846 

Federal Dibtrict San Andr^ de Caruao (PtUter 11937) Type from 
Japura Valley, Rio Negro baam, Brazil 

7 Arhabidaea Chica (Humb & Bonpl) Verlot, Rev Hortic 1864: 164 

1864 

Margins of the Onnoco and Casiquiarc nvers near Maypures, Esmeralda 
and Mandavaca (Humboldt d, Bonpland, type), Maypures, on the Ormoco 
margm (Spruce 3618, var thi/rsoidea) 

8 Arrabidaea larensis Pittier, sp nov 

Frutex scandena, ramulis verruculosis, petiolis, petiolulis rhachideque 
inflorcscentianim mmute puberulw ct parce lepidotis, foluB vix discolonbuB 
tematis conjugatiave cirrho sunplici clausis, brcvitcr petiolatis, juveniis 
subtus molliter pubescentibus, petiolo valido, supra can^culato, petiolulis 
pctiolo brevionbus supra angusto canaliculatis, lammis oblongis, mtcrdum 
ovato-oblongis, basi rotundatis, utrmque insigniter reticulato-venosis, supra 
nitidissunis atro-purpureis, costa prommula plus mmusve pilosula, subtus 
opacis cuprco-purpureis, costa interdum pilosula venisque 0-7 pnmanis 
subprom incntibuB panicula termmali, angusta, flonbus pedicellatis, apice 
ramulorum congcstis, bracteis bracteolisque parvis ovato-lanceolatis, acutis, 
mmute pubescentibus, pedicellis modice longis, calyce tubuloeo-campanulato, 
tomentoso, parte supcnore distincto nigro-glanduloeo denticubs 5 mtcrdum 
glandulosis insidentibus, corolla tubuloso-campanulata, tubo basilari angusto 
apice abruptc cxpanso, lobulis late ovatis, basi constrictis apice obtusis, 
cxtus mmutissimo tomentella, mtus mmute puberula, circa insertionem 
stammum glanduloso-villosula, lobulis tomentellis, stammibus glabris, iliecis 
divancatis, stammodio apice capitellato, ovano glabemmo, ovulis pro loculo 
circa 22, bisenatis, stigmatibus obtusis, capsula deest 

Petioli 0 7 1 2 cm longi, petioluli 0 6-1 cm , laminae 4 8 cm longae, 
15-3 2 cm latac, Panicula 12 cm longa Pcdicelli 2-3 mm longi Calyx 
4-5 mm longus Corolla 1 4-1 8 cm longa, lobubs 3-3 6 mm longis, 2 7-3 5 
mm latis btamina circa 3 mm supra Lasm coroUae aequialtc insidentia, 
majora 8 mm , mmora circa 6 mm longa, stammodium 3 mm longum 
Discus 0 8-1 mm altus Ovanum circa 2 6 mm longum, stylus plus mmusve 
9 mm longus 

Lara Near El Tocuyo, flowers September 25, 1922 (Dr A Jahn 
1186, type) 

Closely allied to A Chtca Verlot, but differs m the mmute mdument of the 
stems, petioles and panicles, the distmct shape and size of the leaflets which 
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are but eeldom entirely glabrous, m the dense short glandular pubescence of 
the insertion of the stamens and in the capitellate staminode and glabrous 
ovary 


9 Arrabidaea guaricensis Pittier sp nov 

Frutcx deciduus, altissimc scandons, basi crassus, ramis torotibus, striatis, 
glabns, cortice gnseo hinc indo Icnticcllato tectis, ramulis novollis plus 
minuBve tomcntello-pubescentibus, pilis divancatis, folus subconcolonbus, 
membranaceis, ternatis conjugatisvc, cirrho sunphci clausis, longe petiolatis, 
petiolo tereto anguste canaliculato petioluluque brevibus supra applanatis 
tomentoBo-pubescentibus, lamuus foliolorum late ovatis basi rotundatis 
subtruncatis subemargmatisvc, apicem versus rotundatis et abrupte an- 
gustcque acummatis, acumino fere mucronulato, supra opacis, minutissuno 
reticuiatis, costa vcnisque prunanis 6-7 impressis minute pubcsccntibus, 
demum glabcmmis, subtus reticuiatis, parce pubesccntibus, costa venis 
venuhsque prommentibus, margmibus ciliatis, cirrho gracib, pubescente, 
apice unguiculato, paniculis praococibus, elongatis, angustis, terminahbus, 
pedunculis pedicelli^ue hirtello-pubcsccntibus, bractcis bractcolisquc mmu- 
tis, pubescentibus, c^yce brevi, campanulato, extus pubescente, parcisaune 
glanduloso, distmcto ^enticulato, corolla elongata, tubuloso-campanulata, 
lobulis late ovatis, obtusis, extus tubo basilan glabrato excepto dense pub^ 
ocntc, pilis retroflexis, intus inscrtionem, stammum pilis albis glandulosis 
interspersis vestita excepta, lobubsque glabra, stammibus glabris, thecis 
antherarum valde divancatis, disco annukn, pulvmato, glabro, ovario apice 
minutissune hirtcUo-puberulo, utnnque lepidoto, ovulis bisenatis pro loculo 
16-17, stylo glabro, stigmato acuto, capsula lincan, apice obtusa, plus 
minusve fulvo-pubesoente, seminibus pro loculo 11-12 

Frutcx basi 10 cm crassus Pctioli 3-6 cm longi, pctioluli laterales 0 5 
cm , terminales 1-5 cm longi, laminae 5-12 cm longae, 3 5-8 cm latae 
Panicula 15-30 cm longa, bracteae et bracteolae plus minusve 0 5 cm longae 
Pcdunculi et pedicelli 0 8-1 cm longi Calyx 4 5 mm longus Corolla 
4-4 3 cm longa, lobulis 1 cm longis et latis Stamina mmora 0 9-1 cm , 
majors 1 3-1 4 cm longa, subaequialte 6 mm supra basm tubo corollae 
innixa, thecae antherarum circa 2 mm longae Discus 0 8-1 mm altus 
Ovanum4mm longum, stylus 4-4 2 cm longus Capsula 14^17 cm longa, 
13 cm lata, fulvescente,8cmma 09-1 1cm longa, 2 5-3 cm lata 

GuXrico Alrededores de Ortfz, in dry forests, flowers December 27, 
1923 iPittier 11308, type), same locality, fruits February 18, 1924 {Pettier 
11432, type of the capsulra), viemity of El Sombrero, flowers and fruits 
February 19, 1924 {PtUier 11436) 

This species occurs frequently m the deciduous forests along the tnbutanes 
of tile Gudneo nver, between Ortfz and h 1 Sombrero It is a high climber, 
reaching the top of the tallest trees, where it spreads at flowermg time.like a 
brilliant crown of pale pink Its affinities seem to be with A arthrenon Bur, 
from which, however, it differs somewhat m most of its characters The 
plant IS distmctly deciduous and the bloom is always precocious 

10 Arrabidaea ovalifolia Pittier, sp nov 

Fnitex alte scandens, ramis glabns cortice gnseo plus mmusve lenticcUoso 
tectis, ramulis virgatis petiolis petiolulis pedunculis pcdiccUisque puberulo- 
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pubescontibus, stipubs desunt, fobis ut videtur plerumquo tematis, ecirrfaosis, 
ioDKiuscule pctiolatis, petiolis teretibus mdistmcte canaliculatis, foliolis 
pctiolulatis, petioluli saopo longiuscuhs, supra vix applanatis, laminis ovalibus, 
basi rotundatiB, lateralibus viY obliquis, apice rotundatis, anguste cmarginatis, 
supra glaberrimis, rcticulatis, costa venisque 5-6 prommulis, subtus m axillis 
Tcnarum conspicue pilosulis, demum glabcmmis, laxe reticulatis, costa ven¬ 
isque subprommcntibuB, paniculis ex apice ramulorum axillanum auctis, 
clongatis, pcdunculis longiusculis, dichotomis, pcdicellis gracilibus, calyce 
campanulato, apicc parce ciliato, 5-dcntato (basi indistuicte glanduloso, 
glandulis magnis?), extus dense Icpidoto, corolla infundibuh-campanulata, 
extus minute furfuracca intus circa stammum insertionom, piloso-hispida, 

[ nils canescentibus, dtmum parce furfuracea, tubo basm angustato, lobulis 
ate ovatis apicem rotundatis, stammibus glabns, thecis divancatis, disco 
crasso, glabro, pulvmato, ovano mmutiasimc muncatulo, ovulis pro loculo 
20, biscnatis stylo glabro capsula lineans, basi angustata, apicem mucro- 
nata, margmibus incrassatis, valvis applanatis, parce Icpidotis, plus mmusve 
unpresso-punctatis, scmmibus crassiusculis, alia hyalmis 

Petioli 3 5-7 5 cm longi, petioluli 1 5 25 cm longi, laminae 7 10 cm 
longao, 4-6 5 cm latac Itaccmi usque ad 30 cm longi, pcdunculi 12-45 
cm , II1-2 cm , pcdicolli 0 8-1 cm longi Calyx 7-9 mm longus Corolla 
4 cm longa, lobulis 0 9-1 cm longis, 0 9-11 latis Stamina minora 0 9 
cm , majora 1 3 cm longa, stammodium 4 mm longum Discus 2 mm 
altus Ovanum 3 mm longum, stylus 1 6 cm longus Capsula 27 33 
cm longa, 1 8 cm lata scmina 1 5 cm longa, 4 cm lata 
Aragua Banks of nvor near San Juan dc los Morros, flowers and fruits 
April 9, 1927 (Pittier 12311, type, in Herb Mus Comm , Caracas, cotype in 
U S National Herbarium, Wiu^ington), between Farapara and Ubento, 
GuArico, fruits May 7, 1925 {Pditer 11799) 

I have not been able to match this species with any desenbed It evidently 
should he placed very near Btgnonta ghbraUi H B K and Arrabidaea ro- 
tundata Bur From the first it differs m having longer and pubescent petioles 
and ixtiolulea, barbulatc ner\c axils and dull, dLstmctly emargmatc leaflets 
(Kunth’s diagnosis of B glabruta, dots not, however, extend to all important 
details and he did not set the flowers, which m our specmiens were of a dark 
pink color) Arrabidaea redundata, on the other hand is described as having 
almost tomentose leaves, pubescent calyx, and a corolla tomentose without and 
papillose at tlie inst rtion of the stamens within the capsules are shorter than 
m our spccunens and slightly narrower, only the seeds do not seem to differ 
except m the greater width 

11 Arrabidaea MOTT issiMA (H BK ) Bur &K Sthum m Mart hi Bras 
46 1896 

\ alleys of Aragua (Humboldt tfe Bmpland, type) 

12 Arrabidat a rotundata (H B K ) Bur & K Schum in Mart FI Bras 
8^ 48 1896 

Carabobo Isla dc las Aves, Valencia Lake (Humboldt & Bonpland, 
type) 

13 Arrabidaea cartchanenbis (H B K ) Bur & K Schum m Mart FI 
Bras 8* 62 1896 

Bolivar Between Carichona and Lncaramada, on the Onnoco margins 
( Humboldt & Bonpland, type) 
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14 Arrabldaea Spraguel Pittler, sp nov 

Frutex alte scandens, ramis craasis longitudmaliter stnatis minute parceque 
lenticcllatis, ramulis tcrctibus minute pubcsccntibus mox glabns, foliis 
conaceiB, discoloribus, tematia conjugatiavc, pctiolis validissimis teretibus 
petiolulisque 2-3-ve brevionbus aupemc canahculatis, lam mis basi truncatis, 
leviter emargmatis, vel juvcniis m pctiolum distincte brtviterque attenuatis, 
apice obtusis vel saepe emargmatis, supra glabratis, in aetate sublucidis, 
reticulatis, costa vcnisque pnmanis circa 8 impressis, subtus m axillis baibatis, 
demum pubcrulis glabratisvc, costa venisquc prommcntibus cirrhis vulgo 
validissimis, paniculis axillanbus termmalibusquc, rachi ramulisquc mmute 

E ubescentibus, pedunculis pedicollisque divaricatis tnchotomis bracteis 
racteolisque caducissimis vcl subnullis calycc cainpunulato, 6-nervato 
mucronateque, plus minusvo fissi-lobato oxtus minutissime puberulo maigmi- 
bus plus mmusve ciliatis, corolla campanulato-mfundibulifomii, purpureo- 
rosea, tuho basilari angusto, lobulis late ovatis, margmibus smuatis, extus 
papilloso-puberula, intus inscrtionem staminum villoso-glandulosam cxcepta 
parcc papillosa vel glabrata lobulis pubcrulis, staminibus glabns, mclusis, 
filamentis tenuibus, thecae valde divancatis, staminodio elongate, apiculate, 
disco teruloso, laevi, glabro, ovano oblongo mmutissimc Icpidote, ovulis 
pro loculo circa l‘>-16 stylo plus mmusve pilosulo, stigmatibus puberulis, 
oblongis, apicc obtusis, capsula Imean, basi apiccque cuneata, valvis cona- 
ccis, oxtus rugulosis, glabns, nervomedianotenuipcrcursis scminibus 12-14 
Potioli 2 5^ 2 cm , petiolub 1 2 3 5 cm lammac 5 5-13 cm longac, 3 5-9 
cm latae Paniculae 10-35 cm longac, 10-26 cm latac, pedicelli 5-12 nun 
longi Calyx 0 9 cm longus Corolla 3 7 3 8 cm longa, lobulis 1 1-1 2 
cm longis latisquc Filamenta 5 mm supra tubi basilan basm mserta, 
1-1 3 cm longa, thecae 2 5-3 mm longac, stammodium circa 4 mm longum 
Discus 1 mm altus Ovanum 2 mm longum, stylus 15 cm longus stigma 
circa 2 mm longum Capsula 19-20 cm longa, 1 7 cm lata, semma 1 3 cm 
longa, usque ad 4 5 cm lata 

Ahaoua San Juan dc los Morros, m bushes, flowers February 22, 1924 
(PiWier 11476, type) 

GuXnico Between Guarumen and Caimana bndges, road El Sombrero 
to Ortiz, flowers Februa^ 21,1924 (PtUier 11469) 

Lara Banks of La Kuesga near Barquisimeto, flowers and fruits Sep¬ 
tember 1923 (J Saer d'lIigueH, 1922) 

The leaves of this species are distinctly paler underneath than above, hence 
there would be no mistake m placmg it m subsection Dtacolorea, near A 
tubercidcOa and A subincana P DC If, however, it should be assigned to the 
Concolorea, its place should be with A rdwidala Bur Its characters agree 
well enough with the description of Bignoma balbmnna P DC , but not at all 
with that of A rotundaia Bur, as given m the Flora Brastltenaia* It 
IS more than hkely that we really have here a new species, which we take 
pleasure in naming for Mr T A Sprague, the learned authority on Big- 
noniaccae 

15 Arrabldaea barquiaimetensis Pitticr, sp nov 

Frutex scandens, caule ramisque cortice gnseo vomiculoso tectis, ramulis 
annotmis et praecipuc novcllis hirtellis vel dense villosis, foliis tematis 


8> 48 1806 



840 JOURNAli OF THE WASHmOTON ACADEMT OF SCIBNCBS VOL 18, NO 12 

oonjugatisve cirrho craaso simphci apioc valde incrasssto mterdum cIaubib, 
pctiolis modice longis, gracilibus, tcrctibus, supra vix applanatis pctiolulisque 
brevibus dense villosis, laminis ovatis, ovato-oblongis oblongo-cllipticisve, basi 
Totundatis plerumque complicatis apice sensun acutatis acummatisvc acumine 
nunc angusto ct acuto, nunc lato ubtusoquc, supra nitcntibus in sicco nigres- 
centibus, glabns, minute reticulatis, costa vonisque impressis, subtus canes- 
oentibus pnmum dense villoso-tomentosis, in aetate glabrescentibus costa 
vcnisquc 5-7 promincntibus villoso-hirtellis paniculis tcrminalibus, bre\ibua, 
pauciflonbus, pcdiccllis petiolulis multo longionbus pcdunculoque brevi 
tomentoso-villosis, calyce campanulato, bilabiato, eglanduloso, cxtus parce 
villoso, lobuhs subacutiB, corolla mfundibulan-campanulata, extus dense 
cancscentc furfuraceo-villosula, mtus propc inscrtionem stnmmum glanduloso- 
vUlosula, lobulis viUosulis, dcmum glabemma, tubo basilan brcvi, lobulis 
ovato-rotundatis, apicc plus mmusve denticulatis, staminibus glabns thecis 
valde divancatis, connectivo vix prommenle, staminodio subulate, apice vix 
incrassate, disco tubuloso, pulvmato, extus sulcate, ovano parce tubcrcu- 
late, lepidote, ovulis pro loculo 10-12, biscnatis, stylo glabro, stigmatis ovato- 
lanceolatis, capsula clongata, lata, basi cuneata, apico acutate-attcnuata, 
glabemma, seminibus pro loculo 6-8 

Petioli 1 5 5 cm longi, pctioluli 04-1 5 longi, lammae 4 5-11 cm longae, 
2-5 7 cm latae Pamculac 5-8 cm longae Pcdicclli 0 8-1 5 cm longi 
Calyx circa 8 mm longus. lobulis 2 mm longis C oroUa 3 2 cm longa, tubo 
basah 2 5-3 mm longo, lobulis 0 7-1 cm longis, 0 8 cm latis Filaraenta 
1 2-1 5 cm long, 4 mm supra basm coroUac aequialtc insidentia, thecae 
circa 3 mm longae, stammodium 5 mm longum Discus circa 1 5 mm 
altus Ovarium 4 mm longum, stylus circa 2 cm longus Capsula 27-31 
cm longa, 2 cm lata, semma 1 6-1 7 cm longa, cuca 5 5 cm lata 

Lara I^a Kuesga near Barquisimcto, flowers and fruits May 1925 (J 
S(ter d’Higuert 214, type) 

Open land species, growmg m and savannas and at times sunply frutescent, 
and other times a clunber On account of its glandular and distmctly 
bilabiate calyx it may bo questioned whether it really belongs in ArraJndaea 
If so it may be placed m senes Indvtae, subsenes Discolores, near A cinerea, 
from which, besides m the already mentioned peculiarities of the calyx, it 
departs m the number of ovules, the shape of the disc and the mdumentatum 
Could it be identical with A tnoUmtma (H B K) Bur & K Schum ? 

16 Arrabidaea cALODYCTios SpiRgue, Bull Misc Inf Kew 1927 358 
1927 

Ffderal District On the road from La Guaira to Caracas, 900 m , m 
thickets, flowers September 6, 1925 {Ptliier 11883, type), same locality, 
flowers June 23, 1922 (PiUter 10377) 

MijiiDA La^nillas, 700 m , flowers Apnl 3, 1922 (Dr A Jahn 1077) 

17 Arrabidaea lenticeUosa Pitticr, ijp nov 

Frutex scandens, cauhbus ramisque crebemme lenticellatis, glabns, ramulis 
modice crassis, subvirgatis, stnatis, juveniis dense tomentelUs, vestutionbus 
glabrescentibus, foliis leviter discoloribus tematis conjugatisve cirrho simphci 
pnmum puberulo clausis, breviter petiolatis, ptiolo canaliculato, plus 
minuFve tomentello vcl pubescentc, foliolis modice pctiolulatis, petiolulis 
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canaliculatia pubcscentibus glabratisve, laminis ovalibus basi obtusis vel 
leviter eniargmatw apico abrupte breviterquo acummatis aoumine obUiso, 
supra costa vemsque imprcssis, breviter villosulis exceptis glabns, subtus 
reticulatiB, costa veins pnmarus 6-7 prominentibus venulisquc prommubs 
parce pilosubs, inflorescentus ad nodos supremos rainulorum dofoliatorum 
pamcuianformibuB msertis, bracteis bracteolisquc mmutis, deciduis, pedun- 
culis pediccllisque teliuibus villosulis, calyce mcmbranacco, inolacco, cam- 
panulato, msigmter 5-denticulato, lateralitcr plus mmusve fisso, extus 
praecipue basm cano-puberulo, corolla tubuloso-tampanulata, tubo basilan 
angusto, lobulis magnis, ovato-oblongis, extus puberula, mtus circa m- 
scrtionem staminum villosa, lobulis pubenilis, stammibus glabns apice 
corollao tubo basilan inscrta, thecae valde divancatis, stominodio filifo|7ni, 
apice apiculato plus mmusve spiraliter convoluto, disco cupulan, extus laevi 
ovano mmutissime deusequc cano-lepidoto, ovulis pro loculo 18-24, stylo 
glabro, stigmatibus elongatis anguste lanceolato-apiculatis, capsular elongata, 
basi cuneata, apice longiuscule acummata, margmihus incrassatis, valvis 
plains, glabcmmis nervo mcdiano prommulo percursis, scmmibus pro loculo 
18-24 

Caules ut videtur 4-6 m longa, 2-3 cm diam Petioli 2-3 cm longi, 

E ttioluli 1 2-1 5 cm longi, laminae fobolonim 8-10 cm longac, 5-6 5 cm 
tac Pcdunculi I 5-7 cm , II 1-2 cm 1oih?i, podicclli 07 1 cm longi 
Calyx 0 8-1 cm longus Corolla 5 5 cm longa, lobulis 1 3-2 cm longis, 1 6 
cm latis Filamcnta 5-11 mm longa, thecae circa 2 5 mm longae Discus 
1 5 cm altus Pist ilium circa 2 3 cm longum stigmata circiter 4 mm longa 
Capsula 20 33 cm longa, 1 6-1 8 cm lata, scmma 1 3 cm longa, 4-4 2 cm 
lata 

GuXkico Mesa of El Sombrero, m clusters of low bushes scattered over 
the savanna, flowers April 17, fmits and leaves September 10, 1927 (PtUier 
12370, 12481, type) 

This species has to be placed m subsenos Dwcolorea of the Induiae, near the 
Brazilian A tuberculata and A aubtneana P DC It is the first species re¬ 
ported from Venezuela of a group charactenzed by the peculiar pubescence 
of the leaves The name refers to the appearance of the stems, densely 
covered with whitish lenticels 
18 Arhabidaea Siebehi P DC Prodr 9 186 1845 

Ffdebal District Hills above La Guaira {Pttticr 9852) 

Miranda Cerros de los Manches {PtUter 12449) Gudneo Mesa do 
El Sombrero (PiUier 12494) 

19 Arrabidaea zuliaensis Pittier, sp nov 

Frutex alte scandens, ramis flonfens pendulosis, stnatis, parce vemiculosis 
minutissime pubenilis, fobis conaceis, basi ramulorum vcrosuniliter 3- 
fobolatis, supenonbus 2-fobolatia cirriio sunpbci clausis, petiolis petiolulisque 
modice longis, canaliculatis, mmutissime pubenilis, lammis oblongo-ellipticis, 
basi rotundatis subcuneatisve saepc compbcatis, apice sensim attenuatis, 
acummatis, mucronulatis, supra opacis parcissime pubenilis costa vemsque 
circa 7 subprommcntlbus, subtus laxc reticulatis, mmute velutmis, costa vems- 
que prommentibus, paniculis amplis basi longe ramulosis, multiflorflius, rhaohi 
anguloeo, pedunculis pedicellisque mmute pubenilis, flonbus pedicellatis, m 
cymiB umbelliformibus 3-8 dispositis, bracteis bracteolisquc mmutissimis, 
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oaduciB Buifultis, calyce tubuloao apice vetsus scnsim et leviter amphato, 
truncate, edentulato, extua velutino-canescente, corolla violaceo-roeca vel 
purpurea, ufundibulan-tubulosa, extus dense et minute, tomcntello'puberula, 
mtus prope stammum insortionem villosula lobulis tomcnicllo-villosu, tubo 
basi anfpistissnno, calyce mibduplo longiorc, lobulis orbicularibus, atamimbus 
glabornmiB, filamentis filiformibus, thccis valde divancatis, arcuatis, stami- 
nodio fihfonni apice leviter expanso, disco tubuloso-annulan, ovano mun- 
catulo, ovulis circiter 22 pro loculo, bisenatis, stylo glabro, stigmatibus ovatis, 
acutis, capsula dccat 

Petioli 1 5-3 6 cm longis, pctioluli 1-1 5 cm , laminae 6-12 5 cm longae, 
2 7 cm latae Pedunculi 0 5 mm , pedicelli 2-4 mm longi Calyx 4 mm 
longus Corolla 2 5 cm longa, tubo basilan 7 mm longo, lobulis 5 mm 
longis ot latis Stamina circa 7 mm supra baam corolla maidentia, fila¬ 
ments 1 2 1 5 cm longa, thecae circa 2 mm longae Discus 0 6 mm altus 
Ovanum 2 mm longum, stylus circa 1 2 cm longus 

ZuLiA Banks of Ixira and Santa Ana nvers, m semihumid forests, flowers 
December 19, 1922 {Ptttier 10992, type) 

Trujillo 1*1 Dividivc, in savanna bushes, flowers Novcmlicr 28, 1922 
(Pt«icr 10827) 

Arrahtdaea zultaerms is a very near relative of A Schomhurgkit Klotzsch, 
of British Guiana, but it has larger flowers, a distmctivc indiimentatum 
leaves with more numerous primary veins, and the ovules m each cell con¬ 
stantly 22 instead of 18-20 

20 Arrtbidaea cuprea Pitticr, sp nov 

Frutox sarmentosuB, ramulis flonfens minutissime pubenilis, stnatis, 
foliis coriaccis, tematis conjugatisve, cirrho slmplici clausis, pctiolis elongatis, 
angulosis stnatisque, ecanaliculatis, petiolulisque canaliculatis plus mmusve 
hirtellis, pills cnspulis, petiolulo termmale latcralibus 2-3-plo longiore, 
laminis ovalibus, basi rotundatis, apice breviter obtuso-acuminatis, mucro- 
nulatis, lateralibus valde obliquis semirotundatis semicuneatis, termmale 
basi rotundato supra plus mmusve cupreo-coloratis, glabemmis, mmute 
rcticulatis, costa venisque prunanis circa 7 profundc impressis, subtus pallide 
vindibus, rcticulatis, costa venis venubsque prommentissunis parce cnspulo- 
hulellis cxceptis glabemmis, pamculis tennmalibus ramulosis, multiflonbus, 
ramulis basilanbus ex axillis foliorum supenorum auctis, ihachide pedunculis 
pedicellisque brevibus mmutissuno furfuraceo-puberulis, bracteis bracteo- 
lisque parvis, ovatis, panter pcdicellis vestitis, calyce campanulato, apice 
truncate hmc mde denticulate, violacoo, extus plus mmusve fulvescente 
pubcrulo, corolla mfundibulan-tubulosa, tubo basilan brevi angusto, lobulis 
macqualibus, late ovatis suborbicula^usvc, extus mmute furfuracco- 
puberula, mtus prope stammum insertioncm villosula, lobulis pubenilis, 
demum glabra, stammibus glabns, filamentis tcnuibus, thecis divancatis, 
connective vix conspicuo, stammodio filifoimi, apice capiteliato, disco 
oupulato, glabro, lateraliter sulcato, ovano utrmquc lepidoto, ovulis pro 
loculo 18^!^ bisenatis, stylo glabro, stigmatibus lanceolato-acutis 

Petioli 5 8 5 cm longi, pctiolulus terminalis 1 7-2 5 cm longus, pctioluli 
laterales 0 4r-l cm longi, laminae 8-12 cm longae, 4 6-7 6 cm latae Pedun¬ 
culi 0 6-1 2 cm , pedicelli 1-2 mm longi Calyx 4-5 ram longus Corolla 
2 2-2 4 cm longa, tubo basilan 4 mm longo, lobulis 5-7 mm longis, 6-8 
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mm latis Stamina circa 4 mm supra basin corollae insidentia, filamenta 
9-13 mm longa, thecae 28 mm longae Discus 0 8-1 mm altus Ovanum 
2 3 mm longum, stylus 12-13 mm longus 

Miranda Vicinity of Petarc m low bushes m savannas, flowers September 
11, 1927 {PtUter 9791, type) 

Distmguished from the other species of the Dtscolorea group by its glabrous 
leaves tinged above with purpli^-rcd, the veins all deeply impressed, and 
covered with curly hairs on tho opposite face The thecae of the anthers 
show on their anterior side diminutive scars which correspond to the ime of 
dehiscence 


PROCEEDINGS OF THE ACADEMY AND AFFILIATED 
SOCIETIES 
THL ACADEMY 

21CTn MEETING 

The 21Gth meeting, a joint meeting with the Geological Society, was held 
on Wednesday December 7, 1927, in the Assembly Hall of the Cosmos Club 
Program Captain N F Odfli F G S , of Toronto, SnerUtJio asq)ecta of 
the Mount Ftered FipedUions The three Expeditions to Mount Everest— 
of 1921,1922, and 1924—though having pnmanly for their object the attam- 
ment of the summit of the world’s highest mountain, have nevertheless 
3 nelded important scientific data from a region previously unexplored by 
white men The results obtamed relate to physiology, zoology, botany, 
geology, glaciology, as well as, in a more hmited degree to meteorology and 
ethnography In addition, an arts of Southern Tibet amounting to more 
than 10,000 square miles was surveyed topographically, and upwards of 8000 
square miles was mapped geologically 

Although the expeditions were at the outset equipped, as recommended by 
physiologists, with an apparatus providing oxygen for the high clunbmg 
parties, yet on the third expedition it was definitely ascertained that such a 
degree of natural acclimatisation can be attained that it would appear possible 
to achieve the summit of the mountain (tngonometncally determined first 
in 1849, and later found to be approximately 29,141 feet m altitude) without 
the aid of an artificial supply of oxygen An elevation greater than 28,000 
feet was reached entirely without its use 

New and interestmg species of insects were discovered, bees, moths, and 
butterflies were found at 21,000 feet, and attid spiders occurred living m an 
environment solely of rooks and ice at 22,000 feet, while the alpmc chough was 
seen manoeuvring easily and gracefully at 27,000 feet 

Lichens have been found to grow at higher Arctic latitudes, as well as at 
higher altitudes, than any other plants, but Arcnana muacoaa was collected at 
20,400 ft, and the common alpine edelweiss at 17,500 ftet in the Fverest 
region However in 1905 Delphinium glaciale had been found at 20,000 feet 
on Kangchenjunga by Dr Jules Jacot Guillannod 

The southern pprtion of Tibet traversed consists predonunantly of Meso¬ 
zoic rocks, pnncipally Jurassic shales and quartzites but moderately folded 
The southern border of these are steeply upturned, together with a limited 
etJeareous senes in a subjacent position, agamst the gneisses of the mam 
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Hunalavan axis The above calcareous senes is of probable Penno>Tnas 
age, at least in part, and would appear to compose as &ghly metamorphosed 
outliers the upper part of Fverest itself and the neighbormg mountains 
Below this calcareous facies occur extensive biotite gneisses, which in turn 
rest on other calcareous metamorphics, of doubtful, though possibly Pala¬ 
eozoic, age The whole formation has been mtruded by extensive granitc- 
pcgmatitc veins and sills There is evidence that a good deal of honzontal 
th^t has taken place, but the last movements in this region have been 
predommantly radial or vertical The mcommg of the Hunalayan ortho- 
gneiss, found deep down m the range, has been accompanied by the uplift 
of the superimposed parargneisscs, which now form in many localities im¬ 
mense fault-scarp features overlooking the younger sediments of the Tibetan 
Plateau The latter are cut locally by granitic and diontic differentiation 
phases of the ortho-gneiss, and also by basic d>ke-rocks of youn^r age 

There is evidence on all hands m the Mount Everest massif of waning 
glaciation Old morainic terraces are to be seen bordering the valleys, and 
these extend far out on the plams to the north Moreover there is evidence 
that during the maximum phase of the glacial cycle the ice mass accumulated 
in the area between the Great Hunalayan Range and the Trans-Himalayan 
^ngos was sufficient to reverse tMe present direcfiOn of drainage and 
to have its outflow over many of the lower passes on to the southern 
slopes of the Great Range This condition, especially dunng the wane of the 
maximum stage, would have a decided effect upon the trend of the subsequent 
of drainage of the region, and be a contributing cause no doubt to the astound¬ 
ing course taken by the Arun River in its upper reaches of the Yam Chu 

On account of the umque combination of physical conditions of this 
region the existing glaciers hold many unusual features and stmetures Of 
particular interest was a sigmflcant developemcnt of the "vein stmeture" 
in part of the East Rongbuk Glacier This phenomenon here gave nse to a 
remarkable feature called the “Trough,' extendmg for more than 3 miles 
longitudmally down the glacier Another mterestmg feature was the im¬ 
mense ice-pmnacles, often as much as 100 feet in height 

On the flrst expedition it was defimtely ascertam^ that the Tibetan name 
for Mt Everest is “Chomolungma," simufymg 'Goddess Mother of the 
Mountam Snows " This poetic name will m future be applied to the whole 
group. Mount Everest (named after Sir (Seorge Everest of the Indian Tri¬ 
gonometrical Survey, dunng whose regime the mountam was first measured) 
being retained for the highest pomt of the group (Author's abeiract ) 

217th MEETINO 

The 217th meeting, the 30th Annual Meeting, xras held m the lecture room 
of the Cam^e Institution Building at 16th and P Sts, on Tuesday, January 
10, 1928 l%e meetmg was called to order at 8 15 P M by Vice-President 
Ault The retinng President, Alexanper Wetmore, dehvered an illus¬ 
trated address entitled Prehtsionc Omtihology tn North America (This 
Journal 18 145-167 1928 ) 

At the conclusion of the address there was a bnef mtermission, after which 
Pjesident Wetmore took the chair and called the annual busmess meetmg 
to order Ihe mmutes of the 29th annual meetmg, held. January 11, 1627, 
were read by the Recordmg Secretary and approved 

The report of the CJorrespondmg Secreteiy, L B Tuckerman, was pre- 
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wnted He reported tiie election of F A Vbning Meinesz to honorary 
membership and the death of the following members L£on Pibbbe Manou- 
VBiEB, Honorary Member, Chablfs D Walcott, Past President, Wiluam 
H Dall, Cabl H Eioenmann, James F Kemp, Chables G Nutting, 
Fbbdebick B Poweb, Iba Remsbn Chables 8 Sabgent, Ebwin F Smith, 
Geobgb B Suowobth, Isbael C White, Milton Whitney, William P 
Wilson 

On January 1, 1928, the membership consisted of 15 honoraiy members, 
three patrons, and 576 members, one of whom was a bfe member The total 
membership was 594 of whom 384 reside m or near the District of C3olumbia, 
178 in other parts of the continental United States and 12 in foreign countries 
The Board of Managers field five meetings which were devoid mainly to 
routine business The average attendance was thirteen members 

During the year the Washington Post of the Society of American Military 
Engmeers was added to the societies affihated with the Academy There 
arc now eighteen aMiated socu ties 

The report of the Corresponding Secretary was ordered accepted 
The report of the Recording Secretary was presented by him It showed 
that dunng 1927, in addition to the annual meeting, five meetings had been 
held, all in connection with affiliated societies The subjects of the addresses 
at these meetmgs and the names of the speakers were given The report was 
ordered accepted 

The report of the Treasurer, R L Fabis, was presented by him Among 
other items of interest it showed the following Total receipts dunng 1927, 
15,936 33, Total disbursements, 1927,116,205 65 Cash on hand, January 1, 
1928,12,939 41, Value of Academy s investments, $17,536 37, Estimated net 
worth, $19,884 74 

The report of the Auditing Committee, Paul Babtsch, Chairman, S F 
Blake and H C Fulleb, was presented % the Chairman The Committee 
found the Treasurer’s report and records to be correct in every detail The 
reports of the Treasurer and of the Auditing Comimttec were ordered 
accepted 

Tne report of the Board of Editors was presented by W J Peters The 
seventeenth annual volume of the Journal contained 5M pages and 72 pnnci- 
articles, the distribution of which in vanous fields of science was indicated 
Tlie average cost per page was $6 53 In accordance with the recommenda* 
tion of the Editors approved by the Board of Managers, no charge to authors 
was made for illustrations The report of the Editors was ordered accepted 
The report of the Comnuttee of Tellers, consisting of L B Tuckerman, 
Chairman, L V Judson and H E Mebwin, was presented by the Chairman 
In accordmee with the report the following were declared elected President, 
R B SosMAN, Corresponding Secretary, L B Tuckerman, Recording Secre¬ 
tary, W D Lambert Treasurer, R L Fabis Nonrresident Vice-Presidents, 
B W Evermann, J G Lipman Managers, Willum Bowie, F L Wbiqht 
The newly elected President was escorted to the Chair by Vice-President 
Ault After taking the chair he aimounced the appointment of E W 
WooLARD as Editor and of L H Adams as Chairman of the Committee on 
Membership 

The Corresponding Secretary reported that the followmg members of the 
Academy had been nommated for Vice-Plesidents by the affihated societies 
Walter Hough, Archaeological, E A Goldman, Biological, G W Morey, 
Chemical, A G BOving, Entomological, Paul G Redington, Foresters, 
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E V CoYiLLE, Geographic, Benjamin Schwartz, Ilelmtnihologtcal, Allen 
C Clark, Higtoncal, H L Whittemore, Mechanical Engineers, P R Hetl, 
Philosophical 

The members so nominated were unammously elected Vice Presidents 
No new business being presented, at 0 40 P M the meeting a^oumed 
Walter D Lambert, Recording Secretary 


THE G1 OLOGICAL SOCIETY 
439th MEETINO 

The 439th meeting was held at the Cosmos Club, March 28,1928, President 
HtWETT presiding 

Informal communication C S Ross presented evidence that the St 
Francis dam near Los Angeles, ('alifomia, failed because the foundation 
rocks were weak Investigations have shown that the part of the dam which 
failed rested on a pebbly clay known as “red conglomerate ' and the part 
which remained standing rested on schist Mr Ross’ microscopic examina¬ 
tions indicate that a band of clay two feet thick between the pebbly clay and 
the schist may be fault gouge The failure of this weak clay (perhaps further 
weakened by water leakage along a fault) probably started the undermining 
of the dam Discussed by Messrs Hoots and Sears 

Program C W Washburne, Jsew York City The origin of normal faults 
Which 18 the more active side of a normal fault? I* qual activity of both walls 
18 impossible if the resulting regional tilt toward the direction of upthrow 
results from curvature of the fault-surface Tilt of this prevailing type 
requires that the fault-surface be concave toward the more active side, toward 
the downthrow of gravity faults and toward the upthrow of upthrust normal 
faults That the rotation of blocks occurred generally agamst curved sur¬ 
faces is deduced from the indications that the action was one of rather high 
rigidity, the associated bending of the rock being in most cases wholly inade¬ 
quate to permit the observed tilt to occur agamst a plane surface of fracture 
Systematic curvature thus becomes a logical requirement, but it is difficult to 
detect because generally the curve is too gentle, having a radius of many 
miles 

haults of short radius of tilt, especially if the angle of tilt be high, should 
have the sharpest curvature Such are the faults across the I Ik Basin anti- 
chne, Wyoming Here the close spaemg of oil-wi lls permits the determina¬ 
tion of the curvature of a few faults, all concave in section toward the up- 
thrown side 

Study of the tilt and form of simple lone noniial faults, so fully isolated 
from other coeval structures that the stresses making the latter did not 
interfere with those makmg the faults, leads to the conclusion that nearly all 
their activity lay on the upthrow sides Examples are the Surra Nevada the 
fault-lme of the main Mexican oil fields running from Dos Bocas througli 
Huastcca, Naranjos, Ck?rro Azul and El Alamo also the Kurrajong fault, 
west of Sydney, Australia, the Jackson Fault, Alabama, etc Definite 
examples of gravity faults are unknown to the writer, except a few small 
examples that are better regarded as superficial land-shdc settling 

The driving upward of a foot-wall could arise from the upbending of com¬ 
pressive shears In fact it would increase the regional compression, if the 
radius of curvature of the fault be greater than the width of the tilted block 
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On the other hand the gravitative subsidence of hanKinti; walls could occur 
only under renonal tension, and would make nearly vertical striae Regional 
tension would create breccia along countless steep fissures wherever the 
hanmng wall could not subside, which would occur mure commonly than 
would the abihty to subside Brccciated fissures should be more conmion 
than normal faults, instead of being comparatively rare Tension would 
create types of mtersection of rock joints, such as dropped wedges, which the 
wnter cannot find among the joints exposed in faulted regions, nor elsewhere 
Rock IS too weak to transmit effective tension, in fact one pint across a line of 
tension would suffice to nullify its power beyond that joint hxcept as a 
weak superficial and local phenomenon, there is probably no tension in the 
earth’s crust 

There seems to lie ground for qucstiomng the existence of tension even on 
the upper surface of growing antichnes No evidence of it can be seen in the 
folded Pleistocene sea-beaches of New Zealand, nor in anticlines of the 
Columbia River basalt, which probably had little cover when folded No 
breaks are visible over the tops of these folds, and none are prcsi nt on the 
steep limbs of many of them but where faults occur on the limbs they fail to 
satisfy the probable effects of tension and permit a liotter interpretation 
In these antichnes apparently each layer crept over the underlying layer far 
enough up the limbs to prevent any visible cracking of the fop of the arch, as 
would have happened had their liending been like that of a rigid beam 
Other anticlines, however, may be found whose outer surfaces display tension 

In a region subject to compression in one duection there could be no 
tension in another direction, because joints mclmed at various anj^cs to the 
mam line of compression would transfer some of the pressure laterally, as 
would also any weak masses that could be mashed or squeezed The intunate 
association of normal faults with many antichnes, with which they grew 
concomitantly, the inclination of their stnae, the associated bendmg of the 
rock, and other phenomena, indicate that many normal faults were formed 
when the rock was under compression in all directions General considera¬ 
tions make it probable that most normal faults were formed under com¬ 
pression 

A foot-wall under compression could not rise slowly without lifting the 
hanging wall with it The motion must have been so rapid that the momen¬ 
tum of the active foot-wall made it slip upward beneath the relatively inactive 
hanmng wall, which was held by mertia, or which more hkely had a relatively 
smaS elastic rebound downwai^, equal movement being unprobable because 
a subsiding hanging wall would have to displace a continuous solid mass below 
it, while the rising foot-wall need only lift the weight of overlying rock 

The velocity required to bring into play the elements of momentum and 
inertia is untmown, but accordmg to Harry Fielding Reid, m a personal 
commumcation, it is much less than the wmter had thought Velocities of 10 
feet per second probably will suffice to create these effects The slip during a 
smgle earthquake may amount to 20 and possibly to 150 feet, but the seismo¬ 
grams suggest that these shps occur in two or more stages, so that each shp 
amounts to only a few feet Microscopic study of a few shckensides indicates 
thuat the heat generated did not melt quartz, but theoretically it must have 
been appreciable 

Great significance is attached to faults mtunately associated with anti¬ 
chnes There are (1) faults nearly normal (60® to 90°) to the anticlinal axes, 
and (2) faults parallel to the axes (1) The cross-faults of anticlines run 
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nearly parallel to the line of greatest stress that made the anticlme and are 
thought to have originated as blMter from the shear created by local difference 
m the horizontal stress A break would dip away from the side reocivmg the 
more intense stress and moreover the foot-wall side presented greater area 
across the line of mam stress This made it thicken and rise more than the 
hanging wall side, which rose less The stnae now remaining on these faults 
are nearly vertical at their points of maximum throw high on the anticline but 
have low mchnation where the faults die out, low on the two limbs That 
the groi^th of the faults was at least slightly aided by pressure also at right 
angles to this, or along the axis, is indicaUd by the fact that the faults at 
Elk Basin, Wyo, that have observable curvature are concave in section 
toward the upthrown sides At h Ik Basin the cross-faults upthrown on their 
northwest sides are older, smaller and less numerous than those upthrown on 
the southeast The comparatively rare first type of normal fault is formed 
during the mam stages of folding, while the more common second type, men¬ 
tioned below, appears to form during its last stages and to contmue mto 
stages wherein the rock bending can hardly be detected (2) Faults parallel 
to the axis of anticlines are especially characteristic of the steeper limb of 
asymmetric folds, where they invariably help to uplift the structure, pomting to 
the common origin of fault and fold Such structures arc called “fault- 
folds ” In many cases, as at Casper Mountain, Wyommg, they are steep 
reversed faults near their termini, but are normal faults Song the central 
parts of their courses, judging usually from the mchnation of the mam jomts 
and minor slips which are tlierc visible Because of talus the mchnation of the 
mam fault rarely is determinable at such places, but at Mexia, Texas, an 
incipient or very small fault-fold is characterized by normal (N W) dip of the 
fault along the higher part of the structure and by reversed (S E) dip along 
the low southern part of the structure In fault-folds the greatest displace¬ 
ment occurs m front of the highest part of the structure where both axis and 
fault generally have a small tend or bulge toward the “downthrown” area 
Sharp “capes” and sunilar projections toward the “downthrown” area 
generally result from irregulantics in the original fault fracture, rather than 
from later cross-faults 1 his class of faults generally has steep stnae 

Ihc second class of faults is thought to be analogous to the prevailing type 
of normal fault, which is thought to break nearly at n^t angles to the direc¬ 
tion of mam stress Such breaks parallel to the mam unes of folding cbarac- 
tenze the great faulted regions of the earth, such as the late Tertiary faults of 
western North Amenca Honzontal motion along them, as along the San 
Andreas nft, California, arises probably from a later shift m the direction of 
stress 

The mtcrsection of httle faults in several regions, most thoroughly studied 
at rik Basin, Wyo , and in several parts of New Zealand, shows a persistent 
relation in the relative age of parallel faults of opposite dip, those dippmg 
one way being invariably older than those dippmg the other way It shows 
also a persistent relation m the relative ago of faults of different trend In 
other words there was no movement of “blocks” between httle parallel faults 
of opposite dip, leading to the presumptaon that such movement probably did 
not occur in the largo “blocks^’ wi thin which many of the small observations 
wore made The same relation seems to hold between faults of different 
trend, except where those of one trend have low stnae Certainly many 
thrust-faults terminate m cross-faults with nearly honzontal stnae, and 
isolated normal faults that can be followed to their termini bend strongly 
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toward tho direction of upthrow Where a fault is not isolated, its course will 
bo affected by the concomitant strain of nei^bonng coeval breaks, as in a 
group of m echelon faults, each of which trend with typical concavity toward 
the upthrow, except at one end where with relatively small displacement it 
bends the other way to connect with the next en echelon fault This relation 
18 reported personally by Leon Pepperburg to hold for at least some members 
of the Mexia sone of faults On tno other hand the course of normal faults 
seems rarely to be affected by older breaks, which they cross at sharp angles 
without visible deviation The course of the new break is more often affected 
by an old hne of weakness nearly at right angles to it which may make a 
sharp “cape” m the scarp, but usually a new fault cuts nearly straight across 
all older breaks, as though they did not exist 
These age relations between normal faults arc readily explainable under the 
hypothesis that they arose from compressive shear, but not under tho tcnsional 
theory, because there is no conceivable cause of systematic pull across a region in 
one direction during the first penod of faulting, m the opposite direction dunng 
the next penod, &nd in another opposmg pair of directions dunng tho next two 
penods of faultmg This is the problem presented for solution by the mtersec- 
tion of little faults at Llk Basm, Wyo , in vanous parts of New Zealand, and 
probably at other places where studies arc less complete It is exphcablo if wo 
assume that the mam stress across the area was exerted first in one direction 
and later m another, and that each of the two penods lx> divided in two parts, in 
the first of which the greater yieldmg to compression occurred to one side of 
the distnct m question, and m the second part of which the greater yielding 
occurred on the other side Fach penod of faultmj: was too long to let us 
explam this alternation of stress through the operation of elastic rebound or 
other yieldmg to elastic stress The clastic relief of compression, thought by 
some to create tensional faults, would tend merely to maintain compression 
Displacement is thought to arise jjenerally from movements widely dis- 
tnbut^ through tho rock, largely in its softer and more yieldmg parts, and 
ongmally mchned at low angles, but bending upward toward faults Local 
thickening and bendmg of tne more yieldmg rocks is thought to make an 
mcipicnt fault-fold at right angles to the hne of prmcipal stress, the growth of 
w^ch cracked the harder layers Such a crack is thought to concentrate the 
movements distributed in the more yieldmg rock, the distnbuted movements 
bending gently upward toward the break that relieves them, and so feeding 
displacement to the fault The distnbuted mo\emont6 in the more yieldmg 
rock may be mmutc over thrusts or pseudo-flowage Where they have been 
most concentrated either through greater mtensity or through longer applica¬ 
tion, the displacement is greatest, as viewed either m plan or m cross-settion 
Thus the systematic cross-faults of !■ Ik Basm and other Wyoming anticlines 
seem to gather their displacement within the Cretaceous shales The dis- 
tnbut^ movements that feed displacement to the trunk-fault may be 
regarded as its roots Where the reverse action occurs, in the parts of a fault 
that lose displacement upward, even where part of the loss goes into mono- 
clinal bendmg and where there are no visible branches, the phenomena corre¬ 
spond, except that they are reversed, displacement there bemg scattered into 
cussemmated movements, instead of bemg gathered from the former 
The concentration of the disseminated movements m space would m itself 
cause their concentration in time, or greater velocity, but the high velocity of 
■lip ping 18 due mainly to the operation of elastic rebound, as explamed by 
Hany Fieldmg Reid The dissemmated movements press with mcreasing 
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force against a bne of fracture until the accumulated force exceeds the reaist- 
ance, when a slip occurs At that moment the rock is bent and compressed 
elastically and the relief of this condition is a sudden fling forward along the 
fault The possible velocities are much higher than those required to create 
effects of momentum 

Under this theory, normal faults not only gather their displacement largely 
below, but they also start at depth and crack their way upwai^ On the other 
hand, under tht theory of gravity faults, the force is applied from above, 
where the faults originate, crackmg their way downward Definite test of the 
two theories can be found m the character of the offsets of little faults wherever 
a district can be found m which there has been a second reversal of stress back 
to Its original direction So far the writer has been unable to find such a place, 
but some field doubtless will furnish the required proof 

These opimons arise from studios in broad sheets of sedimcntaiw rock 
Many of them do not apply to areas of igneous activity, although the broader 
principles probably hold true {Aidhor’a abstract ) 

Discussed by Messrs StAus, Capps, Gillulv, Hf^s, Ferguson, Lover- 
ING, B iSb, Bowil, Hlwett, Greiu, and Rubey 

440th heetino 

The 440th mooting was held at the Cosmos Club, April 11, 1928, President 
Hew ett presiding 

Informal communication David White exhibited two small vertebrate 
fossik a salamander and a fish, collected at Mazon Creek in the northeastern 
part of the Illinois coal field The fossils are m ironstone nodules from rocks 
equivalent to the Allegheny (Pennsylvanian) formation The Mazon Creek 
locality 18 notcil for the fossil plants that have been collected there 

Program Dr Christian Poulsen, Mineralogical Museum, Copenhagen 
The Daman formation The Daman formation consists almost exclusively 
of organic sediments which form a series of strata 30 40 feet thick Three 
different main facies are found Bryozoan limestone, Coccohte limestone and 
(’’oral hmestone The Bryozoan and Coccohte limestones are widely dis- 
tributed in Denmark and found both in the lower and upper Daman, whereas 
the thud important type of rock, the Coral limestone is confined to the upper 
Daman and known only from a few locahties, where the conditions were favor¬ 
able to these animals 

The lower Bryozoan limestone and the base of the Daman outcrop in the 
famous Stevns Cliff section Ihis section shows the white chalk of the 
BelemnileUa mucronata zone the uppermost part of which contains a little 
terrigenous material and numerous Bryozoa the chalk is overlain by a thin 
layer of clay, the so-called Fish clay, which forms basins in the surface of the 
White chalk Then follows a layer of hmestone 2 3 feet thick, the Cvclaster 
limestone which is overlain unconformably by the Bryzoan limestone 

Dr A Rosenkba'vtz,‘ who has recently studied the Stevns Cliff section and 
especially the strata between the White chalk and the Bryzoan Imiestone, 
outhnes the geological histoiy as follows At the end of Senonian time the 
sea bottom on which the White chalk had been deposited was elevated to 
about sea-level It is uncertain whether the basins in which the Fish clay was 
deposited existed at that time or were formed by erosion after emergence of 
the Senonian strata hollowmg this cmei^ncc the Fish clay was deposited 

* Meddelelser fra Dansk geologuk Forening 6 1924 
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Gradually the waters became clearer, resulting m a transition from the Fish 
clay to the pure Cyclaster limestone This limestone was probably formed 
^ material derived from the White chalk After the deposition of the 
Cyclaster limestone the sea bottom rose above sea level Erosion then leveled 
the land surface, leaving some of the Cyclaster limestone in the Firfi clay 
basms Weathering of the very flat and presumably low land hardened the 
surface layers so that the Cyclaster hmestone as well as the White chalk m the 
spaces between the Fish clay basins was considerably hardened At the same 
time the numerous sponges found in these sediments were decomposed, leaving 
more or less dcndntic holes in the surface After this land period the Daman 
sea swept m and covered the area The holes m the sediments beneath were 
filled with Bryozoan limestone and thus Senoman and Daman species are 
found apparently in the same bed, as macroscopically, there is not much 
difference between the limestone varieties m question 

The contact line between the Cyclaster hmestone and the Bryozoan hme¬ 
stone IB the lower limit of the Daman formation 

The fauna of the Bryozoan hmestone is not greatly different from that of 
the Coccohtc limestone, except for the presence of the Bryozoa The only 
facies that shows essential faunal differences is the Coral Imiestone at Faxe 
The Coral hmestone at this famous locality contains, in addition to species 
known from the other facies, a very nch fauna of corals, lamclhbranchs, 
gastropoda, cephalopoda and crustaceans The corals arc closelv related to 
the forma now hvmg on the bottom of the rather deep sea west of northern 
Norway 

Lithologically the Coccohte limestone shows a stnkmg resemblance to the 
^ hitc chalk, but its fauna has the normal Daman aspect 

It 18 possible to divide the Daman into two subdivisions which, however, 
differ little m fauna or lithology In the upper Daman the fauna contains a 
few characteristic species which are unknown in the lower Daman, such as 
Crania tuberadata Nilsson, Terebratula lem Nilsson and Dilrupa schlotheimi 
Rosenkrantz 

Toward the end of the Daman the sea became shallower as shown by intra- 
formational conglomerates at some localities 

The Daman is overlain by greensand and glaucomtic marls eontaimng a 
typical Paleocene fauna 

Originally the Daman was regarded as the youngest subdivision of the 
Cretaceous system, but now several Danish geologists accept the opinion 
of Do Grossouvre, that this formation should be considered the lowermost 
Tertiary The position of the Daman, however, is still a matter of discussion 
The fact that ammomtes are not found above the Cyclaster hmestone ought to 
bo taken in consideration On the other hand, the Daman fauna contmns a 
very great number of persistent Senoman species, whereas only a few Daman 
species are found m the lowermost Paleocene, m other words the break 
beneath the Daman represents only a relatively short space of time, whereas 
the upper break must have been of long duration These last mentioned 
facts are strong evidence that the Daman is the youngest subdivision of the 
Cretaceous system 

Typical Daman, or formations which can be correlated with it, arc probably 
not to be found outside Scandinavia, perhaps with the exception of the 
Calcairc k Lithothamnium at Vigny, hranee, which contains Hercogloasa 
dantca (Schlotheim), and Nauldtui BeUerophon Lundgren, in addition to 
these species a certain number of Montian species are found in the Vigny 
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fauna E Hai^ therefore regarded the Calcaue & Lithothamnium aa 
passage beds The Calcaire & lathothamnium probably corresponds to 
the lacuna above the Daman in Denmark as suggested by J P J Ravn * 
(AtUhor’a abstract ) 

Discussed by Messrs Capps, Stanton, Scuaixbr, Rebser, Goijiman, and 
Miss Gardner 

H W Hoots The structural htdory and unusual rock types of the Santa 
Montca Mountains, southern California The Santa Momca Mountains are 
one of the prominent structural features which adjoin the Los Angeles Basin in 
southern Galifonua, one of the most prolific oil produemg districts known 
P ven thou^ the eastern part of the Santa Momca Mountains will themselves 
probably yield no oil, the importance to the petroleum industry of knowledge 
concermng the rock types and detailed geologic history of this area is apparent 
The area contains many striking geologic features and, inasmuch as it adjoins 
a thickly populated edueational center and is easily accessible by automobile, 
it provides an interesting field for the trained geologist and for student classes 
from the several umvenaties of southern Cahforma 

The eastern part of the Santa Momca Mountains, east of Topanga Canyon, 
presents a section of varied rock types mcludmg coarsely orystalhno plutomcs, 
“basic” and “acidic” mtrusives and pyroclastics, metamorpme strata consisting 
of slate and schist, and a wide assortment of sedimentary rocks The strati¬ 
graphic record is far from complete, the presence of P^eozoic rocks is very 
doubtful and there is a gap in the early Tertiary record representing much of 
middle and late Eocene and Ohgocene times The Mesozoic appears to be 
fairly well represented although Jurassic deposits may not be present and the 
age of the Tnassic (?) rocks is not established beyond dispute Except for a 
fragmentary exposed Pliocene record and a gap representing an important but 
unknown thickness of middle Miocene rocks, tne late Tertiary and Quaternary, 
beginning with lower Miocene, is fairly complete 

The accompanying table gives a list of the rock formations exposed m the 
eastern part of the Santa Momca Mountains and information regarding their 
probable ages and general characteristics 

Structurally, the eastern part of the Santa Momca Mountains is a broad 
open anticline, the axis of which hes in the extensive central area of Santa 
Monica slate and plunges westward from the major gramtic intrusive mass 
just north of Hollywood The attitudes of younger rocks, particularly those 
of Miocene age which cover so much of the north and south flanks of the moun¬ 
tains, conform in a general way to this antichnal structure It is apparent 
from the presence of several pronounced unconformities, however, that this 
major fold has experienced several stages of growth and deformation 1 he 
antichnal structure is still clearly obvious in the central part of the distnct, but 
m the eastern and western parts the original fold has been so intricately de¬ 
formed by block faulting and i^eous intrusion that much of the fold is cither 
difficult to recognize aa such, or is down faulted and entirely concealed beneath 
alluvium Pre-Modelo diastrophism produced an anticline which, judgmg 
from the westward plunge of the fold, was complete m the distnct east of 
Topanga Canyon, although similar major uplifts of this age no doubt oc¬ 
curred farther west, post-ModcIo diastrophism, however, was responsible 
for antichnal uplift which affected a larger area as a unit, an area which m- 
cluded the distnct west of Topanga Canyon as well 

• Tratti lie GMogie S 1406 Paris, 1908-11 

>Danmark8geologiakeUnder80geltie,21Uekke,No 43, p 40 
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From the distribution of spotted slate and the knovm relation of this slate 
to the major exposed gramtio intrunon, it is beheved that much of the area 
along and north of the anticlinal axis w underlain by a much larger intrusive 
body of granitic rock The broad open character of the fold, a unique struc¬ 
tural feature for the Coast Ran^ of Cabfomia, is that which might Iw 
expected to result from bodily uplift by a large deep-seated intrusion How¬ 
ever, since most of the folding occurred during and smee Miocene tune, and 
since there arc no known gramtic rocks of Tertiaiy age on the west coast, it 
seems improbable that intrusion of gramte has itself produced this fold It 
does seem probable, however, that the character of the fold produced by late 
Tertiarv uplift was controlled in some measure by the presence of a large, 
much older body of gramtic rock beneath the folded area 
The structural features of this district are particularly stnkmg One is 
the post-Topanga (Middle Miocene), pre-Modelo (Upper Miocene) uncon¬ 
formity which represents the only period of folding (sec table on pp 354-355), 
which contests in importance that deformation which occurred near the close 
of the Phocene The other is the remarkably close association between faults 
and intrusions of basalt m the pre-Modelo rocks of the Topanga and Santa 
Ynez Canyon district, an association which forces the conclusion that faultmg 
and mtrusions of basalt had a close genetic relation during the period of 
post-Topanga, pre-Modelo diastrophism 
Several types of rock occur in this area which, judging from the literature, 
arc not common m California Some of them arc known elsewhere but have 
not yet been described in detail The spotted slate, a contact metamorphic 
facies of the Santa Monica slate, is worthy of additional study and is to be 
described in a paper now m preparation 
In the Martinez formation (lower h ocene), and possibly also in the Chico 
formation (Upper Cretaweous) of some areas, occur prominent reefs of white 
limestone from a few feet to 50-60 feet thick These reefs commonly extend 
for not more than a few hundred feet and tennmate in an abrupt wall, the 
largest reef is approxmiatcly 500 feet long This limestone is distinctly 
nodular, has irregular bedding, and is characteristically spotted, due to the 
abundance of nearly white irregularly shaped algae and algal colomes im¬ 
bedded in a limestone or argillaceous matrix of light brown or gray color 
The algae arc of the hthotha^ion type but have not as yet been studied m 
detail 

The Modelo formation contains several rock tjqieB of unusual* interest 
A massive bed at the base, lying directly upon the Santa Momca slate, has a 
typical dark gray color duo to the abundance of slate fragments According 
to the terminolow of some geologists this slate-fragment sandstone may be 
classiBed imder the group name graywacke Locally it is very fossihferous, 
in other places it is absent and its stratigraphic position is occupied by a 4 to 
6 mch bed of oolitic phosphate, another type of rock which does not appear to 
be common in the Cabfomia Tertiary 
The BibceouB shale of the Modelo is not in the least unusual for the Miocene 
of Califorma but its siliceous character and association with beds of volcanic 
ash ft-Tid bentomte, its micro-fossil content, and its remarkable bandmg provide 
ample material for a number of interesting speculations {Author's abstrad ) 
Discussed by Messrs Hewett, Robey, Butts, and Stanton 

W W Rubei,A a Baker, iSccretories 
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UnconformUy (An important stratigraphic gap produced bv some folding andi 
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SCIENTIFIC NOTES AND NEWS 

Mr H W Hoots has remgned from the U S Geological Survey to ens^ 
in petroleum engineermg with the Union Oil Company, Los Angles, Cah- 
forma 

The offer of the Smithsonian Institute to take over and maintain the 
Mycological Collection of the late C G Lloyd of Cmcinnati, which had 
been without a curator smoe tho death of the founder m 1926, has been 
accepted by the trustees of the Lloyd Library and Museum, and the col¬ 
lection has been moved to Washington and is now m process of installation 
This outstanding collection of the larger fungi, gathers together durmg the 
hfe time of Curtis Gates IJoyd, contains a number of specimens vanously 
estimated at 50,000 to 100,000, nearly 10,000 negatives of fungus subjects, 
hundreds of photographic pnnts, half-tones of all the illustrations issued m 
Mr Lloyd’s numerous publications, voluminous correspondence with prac¬ 
tically all the mycologists of the world active during his life time, many note¬ 
books, and a great mass of manuscript records pertaming to the specimens 
The collection will bo maintamed as a separate umt by tho Office of Mycology 
and Disease Survey, in the Bureau of Plant Industry, under the immediate 
supervision of a custodian to be named by the Smithsoman Institution 
It will be housed in steel herbarium cases and in a fire-proof building The 
cataiogmg of the herbarium and the arranging and indexing of tho other 
materials constitutmg the collection will be commenced shortly, and it is 
expected that this work will be completed within two years The herbarium 
and supporting collections will then be available for the use of all interested 
mycological workers 
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GEOLOGY — VaruUiona tn Appalachian stratigraphy ‘ Charlsb 
Butts, U S Geologioal Survey 

The truly acientific mvestigation of the stratigraphy of the Ap¬ 
palachian Valley may be said to have begun in the period 1835-1842 
with the work of W B Rogers in Virgima and H D Rogers m Penn- 
sylvama They recognized the broad outlines of the stratigraphic 
succession and reached a substantially correct understanding of the 
general geologic structure In the period 1855-1869 SafTord studied 
and described the geology of Tennessee, making finer subdivisions 
than the Rogers brothers had done and mtroducmg the British and 
New York classification and syst^ic names htill later, from 1875 to 
1885, the Second Geological Survey of Pennsylvama made still finer 
subdivisions of the stratigraphic column and followed still more 
closely the New York classification In 1894 the report on the 
Paleozoic rocks of Alabama, prepared mamly by Henry McCalley 
under the direction of E A Smith, the State Geologist was published 
Here also the general British, Canadian and New York classifications 
were followed In both the Alabama and Pennsyhania reports the 
stratigraphic subdivisions were m part of a broad, inclusive character 
For example, it has been found possible to break up formation No II 
of the Second Survey of Pennsylvania mto 14 mappable umts, rangmg 
from Middle Cambrian to Trenton in age, and in Alabama the ‘ Pelham 
limestone” included rocks from middle Beekmantown to rocks of 
upper Richmond age and was thus nearly synonymous with Ordovician 
m the broadest sense 

Subsequent to 1880 large areas of the Valley were mapped m 
greater detail than ever before by the geologists of the U S Geological 

> Address of the retiring president of the Geological Society of Washington delivered 
December 14 1927 Received May S, 1928 Published by permission of the Director 
of the U S Geologioal Survey 
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Survey, Hayes, Keith, Campbell, and Darton They had the aid of 
fair topographic maps, which were wanting to their predecessors 
Their work consisted mamly m mappmg the vanous lithologic umts, 
and their discrimmation of the map umts was m general satisfactory 
and the mapping carried out consistently Owmg, however, to the 
almost complete neglect of paleontology, vanous errors were made m 
correlation and identification of formations m different belts of outcrop 
withm the Valley For example, the shale of Martinsburg age of 
the northwestern belts m Tenn^see and Virginia (Trenton to 
Maysville ages), was identified with the much older Sevier shale (of 
upper Chazy age) of the southeastern belts The lower part of the 
Sevier really corresponds to the Ottosee hmestone of the northwestern 
belts, which is separated from the younger Martinsburg shale by the 
Moccasin limestone In like manner the essential equivalency of that 
part of the Chickamauga limestone corresponding to the Lowville 
limestone in the most northwestern belts adjacent to the coal fields with 
the Moccasin limestone of the middle belts and the Bays sandstone of 
the southeastern belts was not recogmzed 
It remained for one who through years of intensive paleontologic 
and stratigraphic studies had become a master of the cntena by which 
alone correct stratigraphic correlation is possible to point out such 
errors as I have mentioned and put the systematic stratigraphy of the 
Valley on a sound basis I refer, of course, to Ulnch, who began work 
m the southern Appalachians in 1896, and in 19Q2, after a few seasons’ 
work zigzaggmg back and forth across the Valley, published in col¬ 
laboration with Schuchert, the paper on Paleozoic Seas and Barriers 
(Bulletin 52 of the New York State Museum) In this paper the 
basic concepts of the authors regarding the history of Appalachian dep¬ 
osition as suggested by the distnbution of the deposits were set 
forth Briefly their thesis was that the Appalachian geosynchne was 
occupied by a number of subordmate, relatively long and narrow 
troughs of deposition, havmg m part separate oceanic connections, 
and separated by long narrow bamers They thought that at times 
the geosynchne was almost entirely submerged and contemporaneous 
deposition extended clear across it and along nearly its whole length 
Ulnch continued work m the Valley and in 1911 his great work, the 
Revision of the Paleosoic Systems, was published In this he elaborated 
or modified the ideas set forth m Paleozoic Seas and Bamers, and 
apphed them to the revision of the classification of the Paleozoic 
strata up to the top of the Beekmantown, which he mcluded in his 
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Canadian system The idea of long, narrow barriers was largely 
abandoned and the idea of contmental tiltmg and shifting of troughs 
of deposition was stressed 

My own connection with this work has been mainly m detailed 
mapping for fohos and btate maps all along the Valley from Penn¬ 
sylvania to Alabama, and in this I have, of necessity, had to depend 
upon Ulrich for precise stratigraphic correlation I have had oppor¬ 
tunity to check to a large extent Ulrich’s determination of strati¬ 
graphic equivalency and it is my purpose m the rest of this address to 
present some concrete examples of stratigraphic variations that have 
come under my own observation, point out their possible causes, and 
show their possible bearmg upon Ulrich’s general hypothesis of local 
warping and shifting troughs in the Appalachian geosynclme 
The variations of which I shall speak are of two kinds—variations 
in the sequence of formations from place to place and variations m the 
character of the same formation m different parts of the Valley, or 
facies variations 

I will first take up the variation in sequence and afterwards the 
variations m facies 

General Sequence of Tormations 
'The general formational sequence m the Valley is fairly well dis¬ 
played m the group of sections shown m h igure 1 
At the base of the Paleozoic succession a group of cjuartzites and 
shales of Lower C ambrian age rests upon the Archean rocks of the 
Appalachian Mountains or on those of the Piedmont plateau 1 hese 
Cambrian rocks border the Appalachian Valley on the southeast from 
Pennsylvama to Alabama They make the Blue Ridge for much of 
the distance from Potomac River to Roanoke, Virginia They are 
variously subdivided and named but in general may be appropriately 
designated by bafford s name Chilhowee sandstones and shales or, 
more briefly, the Chilhowee group (See figure 1, section h ) 

The overlymg Shady hmestone, mainly dolomite, is persistent and 
fairly uniform in character throughout the length of the Valley The 
same is true of the next o^ erlying Watauga shale, to which other names 
have been guen in different areas, as Rome m parts of Georgia, 
Alabama, and Tennessee, Waynesboro m Pennsylvania, ‘Russell’ 
on the northwest side m Virginia, and Buena Vi&ta’ m the vicinity of 
Lexmgton, Virgmia Recently the U S Geological Survey has 
adopted the name Watauga shale for the southeast side of the Valley 
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in Virginia and the name Rome formation for the belts on the north¬ 
west side in which the name “Russell” has formerly been used The 
writer would prefer to abandon all other names as synonyms and apply 
the prior name Rome throughout, for the unit is generally acknowl¬ 
edged to be substantially the same from end to end of the Appalachian 
Valley 1 he next overlying unit, Honaker limestone, is persistent but 
of ^arlable facies, as will be shown later The Nolichucky shale, 
succeeding the Honaker, is well-defined m northern Tennessee and 
southern Virginia but loses its identity north and south of that general 
region 

Next above the Nolichucky is the Jonesboro limestone m the south¬ 
eastern belts of outcrop and the Copper Ridge dolomite m the north¬ 
western belts 1 he relationship of these will be discussed farther on 

Succeeding the Jonesboro (as here redefined), or the Copper Ridge, 
accordmg to locality, is the Nittany dolomite, containing the Ijecano- 
ajnra zone- one of the great persistent units, extending in faunal and 
lithologic mtegnty throughout the Valley This general zone is 
known to persist from the northwest highlands of Scotland (Durness 
limestone, in part) via Newfoundland, Quebec, Lake Champlain and 
the \ppalachian Valley to southern Missouri, where it is represented 
by the Roubidoux formation The zone is everywhere marked by its 
characteristic genus of gastropods, of which Ulrich recognizes several 
species, the genotype bemg “Ophifefo” compacta Salter The genus 
IS, however, quite distinct from OphtUla, and Uinch has given to it 
the name Lecanospira 

The Nittany is overlain by 50 to 200 feet of beds contaimng the 
gastropod genus Ceratopea, which are m turn succeeded by the 
Mosheun limestone, and that by the liCnoir limestone The Lenoir 
limestone represents the middle Chazyan Crown Point limestone of 
the I^ke C’hamplam region and contains the well known Maclurea 
magna zone 'I he T^noir is represented m the northwestern belts m 
the Stones River limestone shown in Figure 1, section 2 

1 he T^noir is followed by coarse limestone or marble named Holston 
marble in Tennessee and Holston limestone m southwestern Virgmia 
This unit has also been called Murat limestone in Rockbridge County 
and neighboring parts of Virginia 

Next in upward sequence is the Athens shale, carrymg the Norman- 
skill graptolite fauna At Knoxville, Tennessee, the Athens is absent 
and the Holston marble is directly succeeded by the Tellico sandstone 
The Tellico is succeeded in turn by the Sevier shale, the lower part of 
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which IS represented m the northwestern belts in Tennessee and 
throughout southwestern Virginia by the Ottosee limestone This 
new name was given by Ulnch to a smaller unit of a very different 
facies in the northwest part of the Valley Northwest of C hnch 
Mountain in Tennessee and throughout the areas covered by folios 
in southwestern Virgmia, the Martinsburg shale was erroneously 
identified and mapped as Sevier shale, whereas the actual representative 
of the typical Sevier (with its basal calcareous part now called Ottosee) 
was included in the Chickamauga limestone 

Next above the Ottosee m the middle belts is the Moccasin lime¬ 
stone, which IS approxunately the same as the Lowville limestone of 
the northwestern belts, as shown m section 2, Figure 1 The Moccasin 
IS succeeded in the middle belts by the Martinsburg shale, which in¬ 
cludes m its lower part the equivalent of the true Trenton limestone 
In the northwestern belts the Trenton becomes recognizable as a 
limestone and the post-Trenton part of the Martinsburg, composed 
largely of shale, is made a separate formation, named the Reedsville 
shale 

0\erlying the Reedsville or Martinsburg, according to locality, a 
formation composed mainly of red shale and sandstone extends 
throughout most of the Valley from Pennsylvania to southwestern 
Virginia In Pennsyhania it is named the Juniata formation, but in 
southwestern Virginia, where marine fossiliferous limestone comes into 
it, it IS named the Sequatchie formation This umt was wrongly 
called Bays sandstone in the southwestern Virginia folios, the typical 
Bays, as said before, being equi\ alent to the older Lowville or Moc¬ 
casin limestone 

The Sequatchie or Juniata is succeeded throughout the Valley and 
southward to central eastern Tennessee by a ridge-making quartzite 
called Tuscarora in Pennsylvania and Clmch in Virginia It makes 
the crest of Chnch Mountain The CTmch or Tuscarora is followed 
by the Clinton formation, so well known through the Valley from 
New York to \.labama on account of its deposits of stratified iron ore 

Next abo\e the Clinton in Pennsylvania, Maryland, and northern 
Virgmia, he shale and limestone of C^ayuga age, followetl in turn by the 
Helderberg lunestone The Helderberg, however, does not extend 
southward m Virginia to the region covered by the sections, although 
m the extreme northwestern belts adjacent to the coal fields, as in the 
vicinity of Big Stone Gap, both Cayuga and late Helderberg are repre¬ 
sented In southern Virginia, in the middle belts, the Clinton is 
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overlain by a thin representative of the Oriskany sandstone and that 
by hmestone and chert of Onondaga age This is followed in turn by 
black shale of Marcellus and Genesee age, and the latter by a varying 
thickness of Upper Devonian shale and sandstone in the mam repre¬ 
senting the Portage and Chemung formations of western Isew York 
Next above the Chemung comes the basal Mississippian Pnce 
formation, of New Providence (Burlington, Pocono) age, and this is 
followed by later formations of Mississippian (Meramec and Chester) 
ages up to the Pennmgton formation Southeast of Clmch Mountain 
there is a hiatus due to the absence of beds of Keokuk age, and on the 
northwestern side of the Valley this hiatus is increased by the addi¬ 
tional absence of the Warsaw and most of the St Jxiuis limestones 

Vabiations in Sequence 

Intercalation of the Blount Grouv of Ulnch —I have selected a 
few of the more clear-cut and extreme \anations for presentation 
The first is the intercalation of the Blount group of Ulrich along the 
strike between Pennsylvama and \labama, as illustrated m Figure 2 
In this figure the photograph on the right, turned a quarter way around 
to facihtate drawmg the correlation hnes, is a view in one of the quarries 
at Bellefonte, central Pennsylvama The strata dip 50° northwest 
At the top, above the junction of the correlation lines, is the Lowville 
limestone, just below the junction of the Imes is the Lemont member 
of the Carlim limestone, of Chazy age 
The Lemont here is only 10-15 feet thick and at both its top and 
bottom 18 a bed of clayey composition not more than 1 foot thick, 
identified by Ross and others as volcanic ash oi what has recently been 
identified by them as bentonite, which occurs at several horizons and 
which has been found at many places m the \ppalachian valley and 
the more interior parts of the eastern United States 

The limestone above the Ijemont is known to be Lowville from the 
presence of its guide fossils, Tetradium cellulosum, and Cryptophragmus 
antiqvaiua {Beatncea of Ulrich) The Lemont is known to be of 
middle Chazy age by the presence in it in some localities in central 
Pennsylvania of the well known guide fossil Madurea magna as well 
as the occurrence of other equally good middle Chazy fossils 
Going south to the general region marked by Knoxville, Tennessee, 
the Jjemont hmestone is represented by the Lenoir limestone, with 
Madurea magna and a profusion of other foseils, and the Ixiwville 
hmestone is represented southeast of Knoxville by the Bays sandstone 
This 18 proven by the occurrence of Tetradium cellulosum m hmestone 
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Figure 2 —Photographs and sections to show the stratigraphic relations and geographic distribution of the Blount group ofUlnch. 
Note the parallelism of the bedding at the unconformities shown in the photographs. 






364 JOURNAL OF THE WASHINGTON ACADEMY OF SCIENCES VOL 18, NO 13 

m the base of the Bays in that locality, as shown in the section between 
the photographs The significance of this fossil will be discussed 
further on However, as shown in Figure 2, the Lenoir limestone in 
the Knoxville region is separated from the beds of Lowville age by a 
group of formations which aggregate 7,500 feet m thickness and which 
are absent m central Pennsylvania This thickness is obtained by 
takmg the maximum well-determmed thicknesses of the several umts 
m different parts of the Knoxville region These thicknesses are used 
for the purpose of emphasizing the tune mterval between the Lemont 
and Ixiwville, or between their eqmvalents, Lenoir and Bays The 
left hand photograph of Figure 2 is a view of a quarry in Birmingham, 
Alabama The situation is here nearly the same as in central Penn¬ 
sylvania As will be shown a httle further on, the limestone above the 
prominent parting at the level of the man s head is of Ixiwville age, 
the limestone below the parting contains a characteristic fossil, 
Plectambonites suhcannatua and represents the Lebanon limestone, the 
top formation of the Stones River group of the Nashville Basm, 
Tennessee Ulnch from the fossils present behe\e8 the Ridley 
lunestone also to be represented m the section at Birmingham by 
beds below those representing the Lebanon Now Ulrich assigns the 
Ridley, which m the Nashville Basin hes immediately beneath the 
Lebanon to about the same stratigraphic le^el as the Lenoir hme- 
stone which in turn is approximately the same as the Lemont lime¬ 
stone with the result that the Ijowville horizon at Birmmgham is 
separated from the Ridley horizon (possibly liCnoir or Lemont) by 
only 'lO feet of beds of Lebanon age not present in the eastern and 
northern parts of the Appalachian valley 
Proof of the Lowville age of the limestone above the parting m the 
quarry at Birmingham ls found at a quarry on the same outcrop just 
northeast of Gate ( ity 4 miles northeast of Birmingham The same 
promment parting ns that shown in the left hand photograph is 
present as a rubbly bed reaching a thickness of possibly a foot and on 
which 18 a reef like accumulation of fossils, Solenopora, Columnana, 
Bryozoa, and brachiopods Ten feet above the parting at this place 
Telradium cellulosum and Cryptophragmua arUiqualua {Beaincea 
gracilis Ulnch), the two prmcipal guide fossils of the Lowville lime¬ 
stone, occur and extend 20 feet higher The specimens of Crypio- 
pkragmus and Telradium collected here have been figured by the 
wnter * 1 he seiiuence below the break is the same as that shown in 

the photograph of the quarry at Birmmgham 

* Oeclogy of Alabama Alabama Geol Surv Spec Rept 14. pi SI f 1-6 192& 
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Cryptophragmua is a unique fossil, nothing hke it is known from 
any other horizon m the Appalachians It occurs together with 
Tetradium in an identical faunal and stratigraphic sequence from 
Canada to Alabama, and the two mark a continuous zone m the Ix)w- 
viUe limestone along the northwest margin of the Appalachian Valley 
and in the lower part of the Moccasin limestone in the middle belts of 
the Valley Ihe Telradtum occurs m the limestone at the base of the 
Bays sandstone and just above the typical Sevier shale southeast of 
Knoxville, Tennessee 

A most remarkable feature of this great hiatus at the base of the 
Lowville limestone is the perfect parallelism of the bedding above and 
below the unconformity and the absence of any physical evidence that 
the time that elapsed between the deposition of the Lemont and the 
beginning of the deposition of the Lowville was long enough for the 
deposition of 7,500 feet of beds in northeastern Tennessee and Virginia 
This concordance of bedding and perfect appearance of contmuous 
deposition is not an occasional phenomenon but is manifested m every 
exposure of the sequence 

The mtercalation of the Blount group of Ulrich into the general 
Appalachian sequence is illustrated by the diagramatic section at the 
bottom of Figure 2 Ihe Athens shale is recognized in the vicinity of 
Strasburg, Virginia, 20 imles southwest of Winchester It extends in 
one synchne or another mto northeastern Alabama and was ongmally 
a continuous deposit The Holston limestone is known as far north 
as Staunton, Virginia and extends 50 miles or more southwest of 
Knoxville, lennessee The Telhco sandstone seems to be restricted 
to the Knoxville region in a broad sense The Ottosee limestone is 
known as far north in Virginia as Tazewell and Wytheville, some 40 
nailes north of the Tennessee line, and the typical Sevier shale, in¬ 
cluding the Ottosee m its lower part, reaches its maximum develop¬ 
ment southeast of Knoxville It may be represented in part m 
Alabama by the Little Oak limestone, which in C'ahaba Valley lies 
between the Lowville-Moccasin-Bays horizon above and the Athens 
shale below At any rate, the Little Oak, as determined by Ulrich 
from its fossils, is of Chazy age, and this conclusion is corroborated by 
its stratigraphic relations It certainly falls within the same limits as 
the Telhco sandstone and Sev ler shale 

No actual superposition of rock units such as that shown m thq. 
diagram beneath the word lennessee (Figure 2, bottom) is known. 
The diagram only represents the chronological seijuence of the units 
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and roughly indicates their distribution along the strike of the Valley 
and at the same time shows the extent of the time that elapsed between 
the depiosition of the Lowville and Lemont in Pennsylvania and be¬ 
tween the deposition of the equivalent formations in Alabama 

Other mnalums along the Valley There are other great variations 
m the sequence of formations along the length of the valley As shown 
m Figure 1, section 1, in Alabama there wedges in between the Copper 
Ridge dolomite and the Conasauga limestone, the upper part of which 
18 equivalent to the Nolichucky shale, 2,000 to 2,500 feet of dolomite 
(Bnerfield, Ketona, and Bibb dolomites) not present m Virgima and 
most of Tennessee In Alabama also the Chepultepec dolomite, 1,000 
feet thick, intervenes between the Copper Ridge dolonute and the 
Longview limestone, which is equivalent to the Nittany dolomite In 
central Pennsylvania, as shown in figure 1, section 7, there is the 
Stonehenge limestone, 600 feet thick, between the Nittany and the 
honzon of the Chepultepec In Pennsylvania too, there is the Gates- 
burg formation, 1,750 feet thick, in the central part and the Conoco- 
cheague hmestone m the southeast belts of the Valley that appear to 
be about equivalent to the dolomite between the Nohchucky and 
Copper Ridge m Alabama In the intermediate regions of Virgima 
and Tennessee there is therefore an important hiatus between the 
Nohchucky and Copper Ridge and between the Copper Ridge and 
Nittany Between the Nittany and Mosheun there is a great hiatus 
due to the absence of a large part of the Bellefonte dolomite of central 
Pennsylvama, 2,000 feet thick and of the still younger St Peter 
sandstone and associated formations of the Mississippi Valley There 
are also great differences m the Silurian and Devonian systems that 
I will not touch upon 

Vanaiione across the Valley — Taking up now a transverse section 
of the Valley rocks in southwestern Virginia, about midway between 
Pennsylvania and Alabama, it appears that the sequence of the lower 
formations up to the top of the Nohchucky shale is constant How¬ 
ever, nothing 18 known of the Shady dolomite or the Chilhowee group 
on the northwestern side of the Valley where their horizons are not 
exposed The Rome (‘ Russell ) formation of the northwestern side 
IS substantially equivalent to the Watauga shale of the southeast 
side, the Honaker limestone is about the same as the Rutledge, 
Rogersville, and Maryville combined of the northwestern side and the 
Nohchucky probably extends clear across, and is represented in the 
upper part of the undivided moss of dolomite and limestone in the 
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southeastern belts included in the Honaker in Figure 1, section 6, 
In the case of the Rutledge, Maryville, and Honaker, and in that of 
the Nohchucky, there are marked changes of facies m the different 
belts as will be described subsequently At the honzon of the Copper 
Ridge dolonute, however, the section on opposite sides of the Valley 
IS strikingly different The sequence m the northwestemmost belts, 
as shown in sections 2, 3, and 4 of Figure 1, holds in all the belts 
southeastward across the strike to that part of the Valley southeast of 
the line of the great Pulaski overthrust Southeast of that hne the 
place of the Copper Ridge, namely, the space between the Nohchucky 
shale and the Nittany dolomite, is occupied by 2,000 feet of rock which 
IS predommantly limestone and which in 1911 was mcluded by Ulrich 
in his Jonesboro limestone As defined by Ulrich, the Jonesboro was 
made to include beds corresponding to the Nittany dolomite and still 
higher beds to the base of the Mosheim However, it is agreed now 
that the Nittany is a distinct and easily separable umt m southwestern 
Virginia, and the name Jonesboro lunestone is here redefined and 
restricted to the limestone which near Jonesboro, Tennessee, underhea 
the Nittany dolomite and rests on the Nohchucky shale 
The change from the 1,200 feet of cherty dolomite of the Copper 
Ridge to the 2,000 feet of banded hmestone of the Jonesboro m the 
distance of a mile across the strike is starthngly abrupt In the Copper 
Ridge of most of the northwestern belts no lunestone has been ob¬ 
served, but in the belt next northwest of Abmgdon extending northeast 
along Rich Valley between Chnch and Walker Mountains—the belt 
nearest to the Jonesboro lunestone—layers of hmestone appear 
scattered through the mam mass of Copper Ridge and there seems to 
be rather more limestone at the top On the other hand, m one place 
or another, heavy doloimte 60 to 300 feet thick occurs between the 
fossihferous hmestone m the top of the Nohchucky and the limestone 
of the Jonesboro On the evidence of fossils, mamly gastropods of 
“Canadian” (Beekmantowii) types which, so far as I have observed, 
occur only m about the upper 1,000 feet of the Jonesboro and mamly m 
the upper 500 feet, as 1 am here restrictmg it, Ulrich has classed the whole 
formation as “Canadian (Beekmantown) If that is correct it must 
be m part equivalent to the Stonehenge hmestone of Pennsylvama, 
which it resembles lithologically Ihe Stonehenge underhes the 
Nittany, as does the Jonesboro If too, this interpretation is correct, 
the difference m southwestern Virginia at this general horizon between 
the succession shown m sections 2 to 4 and that shown m sections 5 
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and 6, Figure 1, is a difference in sequence So, although Ulrich 
regards the Jonesboro as all “Canadun’ (Beekmantown) yet, in view 
of the occurrence of lunestone layers in the nearest northwest belt of 
Copper llidgc dolomite and a considerable thickness of dolomite in the 
base of the Jonesboro in places, and in view of the facts, first, that no 
identifiable fossils have yet been obtained from the lower 1,000 feet of 
the Jonesboro to prove its age, and, second, that m some cases forma¬ 
tions of dolomite to the northwest change to limestone to the southeast 
side of the Valley, the possibility that the lower two-thirds or so of the 
Jonesboro is a limestone facies of the ( opper Ridge or jiossibly of 
Copper Ridge and Chepultepec, should not be excluded from con¬ 
sideration This subject will be touched upon again 

The Nittany dolomite is one of the persistent units extending both 
the length and breadth of the valley, and marked throughout by 
Ltcanospira 

Above the Nittany and immediately succeeding Ceratopea zone in 
the middle and southeastern belts of the valley, the Mosheim and 
Lenoir limestones and the Blount group of Ulrich are present but m 
the northwest belt reprinted in section 2, Figure 1, they are not 
present Except possibly in Mosheim tune the northwest side of the 
Valley seems to have been separated by a bamer from the middle and 
southeastern sides so that the btones River group on the northwest 
and the Ijcnoir limestone on the southeast were deposited in separate 
troughs, as shown by the almost complete difference of their fossils 
No species, or very few, are common to the Stones River and I^enoir, 
although the licnoir and Stones River seas were in part contempo¬ 
raneous 

The Holston limestone occurs in the first two belts northwest of 
Clmch Mountain but no farther northwest This formation has been 
proved to be the same as the Murat lunestone, occurring in the 
vicinity of Lexington, Virginia, but Holston is the older name Ihe 
Athens shale nowhere extends northwest of C hnch Mountain, which 
indicates that that region was land in Athens tune Ihe Ottosee 
limestone extends farthest northwest, being present in Rye Cove, 
8 miles northwest of Cate City, and at the southeast base of Big A 
Mountain in Russell County The land that existed northwest of the 
line of Clmch Mountain during Athens tune was submerged in Ottosee 
time The Ottosee extends southeastward to the belt next southeast 





Figure 3 — A Nodular Ottosec hmcatune unconformably overljing massive Holston 
limestone The Athens shale, which normally follows the Ilulston, as shown in B, is 
absent Highway cut on Little Indian Creek near the boundary between Russell and 
Tasewell counties, Va , looking southwest 
B View of an abandoned quarrv of the Mathieson Alkali Works, 2 miles southeast 
of Saltvillc, Va , looking east and showing the Athens shale immediately overlying the 
Holston limestone The Ottosee limestone follows the Athena here, but its outcrop is 
hidden by the high ground above the quarry This locality is southeast of Clinch 
Mountain and about 12 miles southeast across the strike from the locality of A 
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of Little Walker Mountain Southeast of that belt the Athens shale 
IS the youngest formation present 

The differences in sequence within the Blount Group of Ulrich 
between the belts northwest and southeast of Clinch Mountain are 
shown on Figure 1, sections 3 and 4 and also in the photographs of 
Figure 3 In Figure 3A, the characteristic nodular limestone of the 
Ottosee IS shown restmg directly upon the thick bedded Holston 
hmestone, the normally intervening Athens and TeUico bemg absent 
This photo was taken on the road between Lebanon and Tazewell, 
near the line between Russell and Tazewell coimties and northwest of 
Clinch Mountam In Figure 3B the Athens is shown in contact with 
the Holston limestone near Saltville, southeast of Chnch Mountam, 
at the location 4 on the map. Figure 1 There is about 600 feet of Athens 
here, with characteristic Normanskill graptohtes and other fossils 
peculiar to the graptolite zone The Ottosee, 300 feet thick, is present 
here above the Athens and beneath the Moccasm limestone, both 
Ottosee and Moccasin croppmg out on the slope beyond the quarry, 
not shown in the photograph 

The next notable example of variation in sequence selected for 
particular description is in the Birmingham district, Alabama Here, 
as shown m Figure 4, there is a very great difference between the 
section m Cahaba Valley as shown m the right hand section from that 
of the Birimngham Valley shown on left hand section The two belts 
are barely 8 miles apart across the stnke and the distance from the 
southeast side of Cahaba Valley to the northwest side of Birmmgham 
Valley is about 15 mdes The Conasauga limestone, 2,000 feet thick 
in Birmingham Valley, is not present on the northwest side of Cahaba 
Valley m the vicimty of Helena 14 miles south of Birmingham Lime¬ 
stone and shale referred to the Conasauga are present m the south end 
of Cahaba Valley but, so far as known, it is of Middle Cambrian age 
and older than the Conasauga of Birmingham Valley The Bibb and 
Bnerfield dolomites of the south end of C’ahaba Valley are absent 
farther north m that belt and also are absent from Birmingham Valley 
1 he Ketona and Copper Ridge dolomites extend clear across both belts 
The Chepultepec dolomite and Longview and Newala limestones, 
aggregatuig a thickness of 2,500 feet, occur only m Cahaba Valley, 
leaiing a large erosional unconformity between the Copper Ridge 
dolomite and Chickamauga limestone of Birmingham Valley The 
Longview is the same as the Nittany dolomite {Lecanospira zone) 
of Virginia and Pennsyhania, while the Newala includes the upper 
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Figuro 4 —Sections in the Birmingham District, Alabama, to show differences m 
sequence between Cahaba and Birmingham valleys Reproduced from the Bossemer- 
Vandiver folio with change in the lower part of Cahaba Valley section The formations 
below the Fort Fayne chert are not exposed in Shades Valley but, except the Rome, 
crop out on the northwest of Red Mountain (which bounds Shades Valley on the north¬ 
west) They, and the Rome also, crop out southeast of the Cahaba coal field, which 
bounds Shades Valley on the aoutheast, so there is no reasonable doubt of their presence 
beneath Shades Valley The part of the Cahaba Valley section from the Bibb dolomite 
down represents the sequence in the southern part of Cahaba Valley in the Montevallo 
region In the part of Cahaba Valley beginnmg about 10 miles north of Montevallo 
and extending a considerable distance farther northeast, tho Bibb and Brierfield dolo¬ 
mites, and the Conasauga limestone are absent and the Ketona underlies the Copper 
Ridge and rests upon the Rome formation Seale, 1 inch » 2000 foot 
871 
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Beekmantown (Ceratopea zones), not well represented in southwest 
Virginia but strongly developed m Pennsylvania and Alabama Its 
distribution is another example of variation along the length of the 
Appalachian Valley The ( hickamauga includes representatives of 
the Stones Ruer, Black River (including LowMlle), and Trenton 
limestones Ihe Lenoir limestone, 500 feet thick in Cahaba Valley, 
IS represented by a much smaller thickness in the midst of the Stones 
River part of the Chickamauga as indicated by the correlation Imes 
While regarded as approximately contemporaneous, as noted above, 
the Lenoir and its representative in the Stones River, both fairly 
fossihferous, have almost no fossils m common, from which fact it is 
beheved that they must have been deposited m separated troughs 
Ihese troughs of deposition were probably farther apart than the 
belts of the formations at present for there is a fault between the belts 
along which the horizontal movement may have been several miles 
Above the Lenoir in ( ahaba Valley are the Athens shale and the Little 
Oak limestone, both entirely absent m Birmingham Valley and their 
horizons represented by the extensive hiatus between the Ixiwville 
and btones River limestones shown m the photographs of Figure 2 
It IS to be noted, too, that the ore-beanng Red Mountam formation 
does not occur m Cahaba Valley, as shown on the right hand section 
Ihe Fort Payne chert, lower Mississippian, however, spread over the 
whole region and far to the southeast of Cahaba Valley It marks a 
period of wide transgression of the sea 

It IS believed that these differences in stratigraphic sequence between 
Cahaba and Birmingham Valleys were caused by a longitudinal barrier, 
effective intermittently, the location of which is now marked by the 
Helena fault along the southeast side of the Cahaba coal field 
Higher in the Alabama section the Parkwood formation is a most 
notable case of extreme variation Along the northwest side of the 
Cahaba coal field, as shown in the Shades Valle> section, the Parkwood 
IS over 2,000 feet thick on the northwest side of the Coosa coal field 
10 miles to the southeast, its thickness is about 1 000 feet, while on the 
southeast side of the Warrior coal field, northwest of Birmingham 
Valley, as exhibited in the Birmmgham Valley section, the I’arkwood 
and, it is believed, the Shades sandstone member and overlying shale, 
also of the basal coal measures (Pottsville formation) of the Cahaba 
field, aggregating a thickness of about 3,000 feet, are entirely absent 
The northwest side of the Cahaba field and the southeast side of the 
Warnor field are now only b to 7 miles apart with a thrust 
fault between 
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Variations in Facies 

Honaker limestone —Passing now to vanations in facies, I take up 
first the Honaker limestone, which is mainly dolomite, and equivalent 
formations in southwestern Virgmia In the northwestern belts of 
the Appalachian Valley there are three recognizable duisions, in 
ascending order, Rutledge limestone, Rogersville shale, and Maryville 
limestone In the middle belts there is no Rogersinlle shale and the 
corresponding rocks are nearly all heaN'y-bedded dolomite hardly to be 
distinguished lithologically from the Chopper Ridge and Nittany 
dolomites In the extreme southeastern belts, where the Rogersville 
IS also absent and the Nolichucky not a distinct umt, the mass is made 
up of a variable succession of thick-bedded or shaly dolomite with 
many intercalated layers of pure light gray limestone In a belt a 
mile or two wide lying, m general, northwest of a line connectmg 
Manon, Abmgdon, and Bnstol and extending from the State Ime 
northeastward to Marion, still another facies of this unit is developed 
Thick portions of it are largely mixed with insoluble clastic mntenal 
so that on weathermg and leaching only a soft, mealy, yellowish 
brown mass remains, preserving plainly the original bedding Inter- 
bedded with such material is laminated or shaly dolomite, thick- 
bedded dolomite weathermg down to a dark pulverulent mass, and 
toward the top relatively pure, banded, lunestone, lithologically so 
similar to the overlying Jonesboro that I found myself unable to 
separate the two until I discovered that, as descnbed in the Greenville 
foho, a section 100 to 200 or more feet thick, which I refer to the base of 
the Jonesboro, carries a number of layers of sandstone This sandy 
zone persists for miles m the region, and as it can be easily recognized 
by its abundant sandstone debris on the surface of a piedominantly 
limestone area, it constitutes a guide to the boundary between the 
Jonesboro and the limestone facies of the immediately underlying 
Nolichucky (which in the southeastern belts, as shown in Section 6, 
IS included m the Honaker) Owing to the difliculty of making the 
separation of the Jonesboro and the underlying Upper Cambrian 
limestone, and owing to the fact that the Copper Ridge dolomite, at 
least in the usual facies that gives the characteristic expression of the 
Knox dolomite, did not exist in this broad lielt between Bristol and 
Abingdon, the entire succession from the Rome (“Russell”) formation 
to the Athens shale was, in the Bristol folio, thrown together as the 
Shenandoah limestone Within this mass it is possible to discriminate 
first, the Honaker limestone, or perhaps a new unit which will include 
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the Honaker and the limestone equivalent of the Nohchucky shale, 
second, the Jonesboro limestone, third, the Nittany dolomite, overlam 
by a thin representative of the post-Nittany Ceraiopea zone, fourth, 
the Mosheim limestone, and fifth, the Lenoir limestone 
Jonesboro limestone —^As I have already pomted out, the Jonesboro 
hmestone may be m part a limestone facies of the Copper Hidge 
dolomite—that is a question that may be defimtely decided m the 
future 'Irilobites occur m the lower part of the Jonesboro and will 
afford an answer if e\ er found m a matrix from which they can be 
extracted The facts next to be presented may have a bearmg upon 
the formation of opinion in the matter 
On the northwest side of the Valley from Pennsylvama to Alabama, 
the Beekmantown formations (Canadian of Ulnch) are, with the 
exception of the Stonehenge and Axemann limestones m Pennsylvania, 
all dolomite Along the southeast side of the Valley the corresponding 
formations are nearly all hmestone In Center County, Pennsylvania, 
the Beekmantown formations are 4000 feet thick, all dolomite except 
660 feet of Stonehenge at bottom and 100 to 200 feet of Axemann 
limestone in the midst In the Mercersburg-Chambersburg area, 
Pennsylvama, a belt which, across the strike, is 40 miles southeast of 
the (Denter County area, the Beekmantown is described by Stose as 
limestone In Tuckaleeche Cove, on the extreme southeast side of the 
Appalachian Valley southeast of Knoxville, Tennessee, are deposits of 
B^kmantown age accordmg to Ulnch, which, accordmg to both 
Keith and Ulnch, are also limestone The same is true m Alabama 
where, m Cahaba Valley, southeast of Birmingham and along that 
strike mto Georgia, rocks of Beekmantown age are predominantly a 
very pure hmestone above and mclude a large proportion of limestone 
in the lower 500 feet (the Longview limestone or Lecanospvra zone) 
There seems thus to be a decided tendency for the Beekmantown rocks 
to consist of hmestone to the southeast and dolonute to the northwest 
It would be in accordance with this tendency for the Jonesboro hme¬ 
stone to be in part a southeastern facies of the Copper Ridge dolomite 
On the other hand, the Jonesboro is a hthologic umt, the upper 500 
feet of which at least seem to be clearly of Beekmantown age and 
Ulnch thmks it very probably is all Beekmantown 
Athens shale —^Another stnkmg example of facies differences is 
found in the Athens shale In the middle belts of the Valley from 
Lexmgton, Virginia, to Manon, Virgmia, the Athens is composed 
largely of thin-bedded, dark hmestone and of black shale in varymg 
proportion. At Lexington practically the whole thickness is lime- 
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stone, which has been named the Liberty Hall limestone At Marion 
and m the vicmity of Wytheville there is an alternating succession of 
beds of shale and limestone In great contrast with the limestone 
facies 18 a sandstone facies in the belts along the southeast side of the 
Valley m the Wytheville-Bnstol region The Athens here mcludes 
black shale several hundred or perhaps 1000 feet thick at bottom and an 
unknown but great thickness of thick-bedded, coarse-gramed, loosely 
cemented, arkosic sandstone above Ihis sandstone facies extends 
to the top of the Athens throughout these southeastern belts, no 
younger beds bemg present The total thickness of the sandstone 
and of the entire Athens in these belts is therefore unknown but, 
from the great width of the area, which southeast of Bristol is about 
five miles, and the steep dips, one gets the impression of a very great 
thickness—several thousand feet at least The sandstone in the 
Athens has been mapped here as Telhco, but its Athens (Normanskill) 
age 18 proven by characteristic genera and species of graptohtes 
occurring m the shale partings high up in the sandstone part of the 
formation 

An interesting fact is disclosed by the distribution of the sandstone 
and limestone facies of the Athens A narrow synclme immediately 
southwest of Wytheville occupied by the sandstone facies, is exactly 
like the synclmal belts southeast of Bnstol and Abingdon Not a 
layer of limestone is present in a thickness of a thousand feet or more 
in this strip On the other hand, at Marion, m a small fenster, 2 to 
3 miles east of Wytheville, and in Crockett Cove about 4 miles north 
of Wsrtheville, the limestone facies of the Athens is well de\ eloped and 
contains not a layer of sandstone This apparent anomaly, namely the 
presence of the sandstone facies of the Athens southwest of Wytheville 
lymg directly m the strike between the limestone facies at Marion and 
that of the fenster 2 miles east of Wytheville, is explained by the fact 
that the elongated area west of Wytheville has been shoved several 
miles northwest from its position at the time of deposition by the 
movement on the great Pulaski fault It belongs in the strike of the 
belts southeast of Bnstol and Abingdon, while the areis of the lime¬ 
stone facies are in their normal places They belong to the part of the 
crust beneath the Pulaski thrust that has not been displaced 

Lowmlle, Moccasin, and Bays formations —Ihe next example of 
facies difference is the IjowviUe-Moccasin Bays unit On the north¬ 
west side of the Valley from Pennsylvania to Alabama and west over the 
Nashville Basm, only the typical lAiwville blue or do^e Imiestone 
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facies occurs In places as along the northwestern slope of Wallen 
Ridge m southwestern Virginia, however, layers of greenish, argil¬ 
laceous crumbling limestone or calcareous mudrock occur in the 
formation This mudrock is lithologically identical with such rock in 
the Moccasin facies except that the latter is red In the middle belts 
of the \ alley in southwestern Virginia, as shown in sections 3,4, and 5, 
I'lgure 1, and through Tennessee and northwestern Georgia to the 
northern part of Gahaba Valley, Alabama, the LowviUe is represented 
by the Moccasm limestone, distmguished by the red shale, or mudrock, 
and the red argillaceous limestone, which make the bulk of the forma¬ 
tion In northwestern Georgia, as at Rocky Face, a few miles north¬ 
west of Dalton, a formation of red mudrock estimated to be as much as 
1000 feet thick is believed to lie the representative of Moccasin In 
northeastern Alabama, in Colvin and Beaver Creek Mountains, 
between Calhoun and Etowah counties, and m St Clair County, 
extending southwest to Odenville and in strike with the area at Rocky 
Face this hthology, although not so thick as at Rocky Face, is changed 
still more by the introduction of fossihferous sandstone In eastern 
Tennessee, along the southeastern side of the Valley, the beds of 
Ixiwville age also carry much sandstone as well as red shale and some 
limestone This is the Bays facies, the formation in these southeastern 
belts being named the Bays sandstone That these regional develop¬ 
ments are but different expressions of contemporaneous deposition is 
proved by the all but umversal occurrence of the Lowville guide 
fossils somewhere m the mass m all these areas except that at Rocky 
Face, where if present, they have not yet been discovered In all 
areas of the Moccasm and Bays facies in Virgmia, gray limestone m 
the lower part of the formation contains either Tetradtum oellulosum 
or Cryptophragmus antiquatus, or both In northeastern Alabama 
Tetradlum oellulosum has been found m limestone at both top and 
bottom of the formation, and characteristic Lowville species of os- 
tracods also occur In contrast to the clastic or impure limestone 
(Moccasm or Bays) facies of the southeastern or middle belts, the 
lAiwville of the noithwestern side of the Valley is m large part very 
pure Twenty-one samples from the quarries at Bellefonte, (^enter 
Countv, Pennsyhania, show an average content of about 97 per cent 
calcium carbonate, 1 per cent magnesium carbonate, and 2 per cent 
insoluble matter 

Like the Low\ die, the next overl 3 ang limestone, of Trenton age, is, 
in the noith western belts and m the Cmcmnati and Nashville regions. 



JULY 19, 1928 BUTTS APPALACHIAN STBATIORAPHY 377 

a relatively pure limestone, easily enough recognized as a distinct 
group of rmnor umts by its hthology and fossils In the middle belts 
of the Valley, and in Pennsylvania also in the country to the southeast 
of the Valley proper, the Trenton, as determined by its fossils, is 
represented by the lower part of the Martinsburg shale, as shown in 
sections 3 to 5, Figure 1 

Formations of Richmond age- If identifications of fossils ind cor¬ 
relations of formations are correct, one of the moat noteworthy 
examples of facies differences is found m the Medina group of the 
New York classification and its equivalents elsewhere In Penn¬ 
sylvania the Juniata formation is non-marine red shale and red sand¬ 
stone In southwestern Virginia it is red shale with layers of impure 
limestone carrying marine fossils, the Sequatchie formation On the 
escarpment south of Lake Ontario its equivalent is the red Queenston 
shale Going from Queenston through Ontario, Canada, to the nor¬ 
thern end of Lake Huron and thence southward into southeastern 
Indiana, this non-marine red shale of Pennsyh ania and New York can 
be traced step by step mto the highly fossiliferous limestone of the 
Richmond group of southern Indiana and southwestern Ohio From 
Indiana and southwestern Ohio, the Richmond, still fossiliferous, can 
be traced into northwestern Alabama and unmistakably identified m 
Sequatchie and Big Wills Valleys m Tennessee and Alabama, where, 
however, red color begins to appear in the argillaceous limestone 
I'rom Big Wills Valley it can be traced far into Tennessee and prob¬ 
ably into southwestern Virginia where, as noted above, the unit is red 
shale with layers of impure limestone Ihe upper part of the old 
Medina group, now named Albion sandstone, so fully displayed m the 
Niagara gorge and containing in its lower part a few marine fossils, is 
almost certainly the same as the non-marine Tuscarora quartzite of 
Pennsyh aiiia and the Clinch sandstone of Virginia The stratigraphic 
position of the Albion, Tuscarora, and Clinch ls identical between 
the Queenston-.!uniata-bequatchie below and the Clinton above 
Northwestward through Ontario the Albion, m part at least, is the 
same as the fossihferous, partly limestone Cataract formation, and 
this in turn is correlated through its fossils with the fossiliferous 
marine Brassfield limestone of Ohio and Kentucky TheBrassfield 
through its fossils is identified by Ulnch with part of the iron ore- 
bearing Rockwood formation at Rockwood, Tennessee, and at Jasper, 
Sequatchie Valley, Tennessee, and with the part of the Re<l Mountam 
formation of Alabama below the “Big Seam” of iron ore The part of 
the Red Mountain formation overlymg and mcluding the “Big Seam” 
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IS of C Imton age At Cumberland Gap, Virgmia-Tennessee, the Brass- 
held fauna is found in beds that are hmy at the top and gntty at 
the bottom and which, like the Clinch sandstone of Virginia and the 
luscarora quartzite of Pennsylvania, he between the Clmton above 
and the Sequatchie or Juniata below There seems no considerable 
doubt that the Albion, Cataract, Brassfield, Chnch, and Tuscarora are 
all different facies and names for essentially one time unit 

Musiasippian formation —^As a last example of facies change, I 
will mention that which takes place in the Mississippian formations of 
southwestern Virginia At Cumberland Gap the Keokuk and St 
Louis are very thinly represented and the intervening Warsaw is 
absent All the other Mississippian formations at Cumberland Gap 
are relatively thin, aggregating barely 1000 feet In the trough south¬ 
east of Clinch Mountam (Figure 1, section 3), the Keokuk is absent, 
but the Warsaw and St Louis are well represented and the total thick¬ 
ness of the Mississippian is around 6000 feet It is one of the thickest 
Mississippian sections known Except for the Price and Pennington 
formations, which are clastic m both regions, there is a marked differ¬ 
ence in composition of the formations in the two regions The change 
in thickness and composition is particularly striking m the bte 
Genevieve and Gasper formations At Cumberland Gap they are 
composed of thick bedded oolitic limestone of high purity and their 
combined thickness is about 200 feet Southeast of Clinch Moun¬ 
tam, on the other hand, these formations are predominantly highly 
argillaceous, thinly laminated limestone which weathers to a soft 
material much like a shale and their thickness is over 2300 feet as 
against 200 feet at C umberland Gap This difference is probably due 
to the proximity of the southeastern area to the sources of the clastic 
sediment which is mixed with the calcareous constituents of the 
formation 

Conclusions 

1 he most important conclusion to be drawn from the distribution of 
the various formational units of the Appalachian Valley is that the 
Appalachian Cieosyncline and a great area to the west were in a state 
of intermittent warping \t a given time one part was above water 
and another part below At a later time the conditions were reversed 
Sometimes, as in Nittany and Lowville times, submergence was cer¬ 
tainly widespread if not universal, at other tunes, as in the time when 
the 1 ellico sandstone was laid down in the Knoxv ille region, emergence 
prevailed Through all of upper Chazy (‘Blount”), time the dis- 



JULY 19, 1928 BUTTS APPALACmAN BTEATIGRAPHY 379 

tnbutlOB of formations and faunas mdicate that the middle part of 
the Valley in the Virginia-Tennessee region, especially on the south¬ 
east Bide, was depressed while the north and south ends, and esiiecially 
the northwest side, were elevated This elevation also affected a 
great area extendmg far to the westward over the present sites of the 
Nashville and Cincinnati domes, where deposits equivalent to Ulrich’s 
Blount group are unknown and where the Carters limestone, equiva¬ 
lent to the ijowville hmestone, rests upon the Stones River limestone 
with so strong an appearance of conformity that Ulrich was for a long 
time puzzled as to their relations, m fact, until he had discovered the 
existence of the beds which he called the Blount group mtervenmg m 
tune between them and had established the LowviUe age of the Carters 
through its fossils 

Contemporaneous local warping occurred and controlled the dis- 
tnbution of the members of the group itself First the deposition of 
the Holston limestone extended westward for 10 miles or more beyond 
the northwest limit of the Athens shale Emergence of the trough 
progressed, as proved by the restncted distnbution of the Athens to¬ 
ward the northwest as compared with that of the Holston, though the 
apparent shnnkage was possibly of the nature of an uplift in the 
northwest and depression m the southeast side of the trouj^, causmg a 
southeastward shift of the trough m Athens time But emergence 
and shnnkage of the area of deposition contmued some tune, as attested 
by the small area of the Telhco as compared with that of the Athens or 
Holston After Telhco tune, however, a downward warpmg set m, 
as witnessed by the northwestward extension of the Ottosee limestone 
beyond the linuts of the earher Holston Ihis movement contmued 
until in the succeeding Lowville-Moccasin-Bays tune the entire 
geosynclme and the area westward beyond the present location of the 
Mississippi River, where the LowviUe is represented in the Plattm 
limestone of Arkansas and Missouri, was submerged 

As to the matter of barriers—in only one case does a relatively 
narrow longitudinal barrier separating two troughs withm the geosyn- 
cline seem to be needed to explain the facts I refer to the appar¬ 
ently contemporaneous Lenoir limestone and the Ridley limestone of 
the Stones River group In Alabama these two formations occur 
within less than 10 miles of each other across the strike Both are 
fossihferous, yet so far as known, there are no species, or at most only 
very few, in common and these were of cosmopolitan oceanic dis¬ 
tnbution 
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The Lenoir fauna is of Atlantic origin and has closer affinity with the 
Ordovician faunas of Scotland and Scandinavia than with the fauna 
of the Ridley, 10 miles away, which on the other hand, carries a fauna 
of the intenor Nashville basin However, as there is a great over¬ 
thrust between the two areas, the Lenoir was doubtless deposited at a 
distance from the Ridley greater than that by which they are now 
separated At that, however, it is difficult to understand how animals 
with free swimming larvae and other means of distribution did not 
commingle if there were open water connections between the areas in 
which they lived or, in other words, if they had been deposited in the 
same sea 

Finally, it seems to me that these variations in stratigraphy, of 
which a few examples have been given, are a record of a constantly and 
gently oscillating crust or exterior shell of the earth which caused a 
continual shiftmg of the areas of land and sea within the Appalachian 
geosyncline throughout Paleozoic time lhat the oscillations or 
pulsations were gentle is proved by the absence, throughout the entire 
Paleozoic sequence of the Appalachian Valley, of strong angular 
unconformities between deposits separated by long periods of time, the 
physical relations between such deposits, as revealed within the limits 
of actual exposures, very closely simulatmg contmmty of deposition 
ev en where the breaks are greatest bee the photographs of Figure 2 
As a matter of fact, it is only through tracing certainly identifiable 
formations over large areas and findmg that they become separated 
by thick mtervening deposits absent at the place of starting, or through 
the determmation of the age of contiguous formations or contiguous 
parts of a seemmg lithologic unit by means of fossils, that the existence 
of many great stratigraphic gaps or unconformities can be detected at 
all The causes of the earth movements involved in these geologic 
phenomena are a fascinating and tantalizing subject of speculation 
but their m\ estigation falls within the prov ince of the geophysicists. 
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PROCEEDINGS OF THE ACADEMY AND AFFILIATED 
SOCIETIES 

ENTOMOLOGICAL SOCIETY 
394tii meeting 

The 394th regular meeting was held June 2, 1927, m Room 43 of the 
National Museum In absence of the president, the corresponding secre¬ 
tary-treasurer presided The entire evenmg was devoted to brief notes and 
exhibition of specimens 

Dr T E Snyoer spoke of the genua Coptotermes which was established 
m 1896 by Wasmann, the oriental species gastrm Wasmann bcmg the geno¬ 
type There are approximately 43 species, 21 oriental, 9 Australian, 9 Ethio¬ 
pian, and 4 neo-tropical The status of some of the species is as yet m doubt 
The genus Coptotermes is in the family Rhmotermitidae, the intermediate 
family between the higher and lower termites Most of these termites arc 
subterranean in habit, a few of them make hard carton true nests, but most of 
them burrow in soil and wood with diffused nests Soldiers of species of 
Coptotermes have a frontal gland which exudes an acidulous secretion coagu¬ 
lating and hardemng in the air which is used as defense against ants With 
this secretion it is possible to dissolve lime mortar in stone and bnck founda¬ 
tions The Japanese Government has prohibited the use of lime mortar in 
consequence Species of Coptotermes attack buildings, bridges, telephone 
poles, and various growmg crops They are a serious encmj m rubber 
plantations About 1913 a Coptotermes, at first supposed to be the Australian 
specKS C lacteus Froggatt, was discovered on the Island of Oahu at Honolulu 
In 1920 the Japanese entomologist, M Oshima, described it as a new species, 
C tntrodens, close to but distinct from C formosanus Shiraki In 1924 it 
was found on the Island of Hawaii at Hilo In 1926 American entomologists 
decided that tninutens is a synonym ot formosanus of southern Japan, Formosa 
and the south China coast Another species of Coptotermes, a new species 
domg 95 per cent of the damage to buildings done in the Phihppines, was in¬ 
tercepted in Hawaii and has not become cstabhshed Owing to the fact that 
Coptotermes formosanus has lieen found infesting floating dry docks, coal 
barges, and other vessels in the harbors of the Hawaiian Islands, it is quite 
possible that it may be introduced into contmental United States, i specially 
Cahfomia h very effort will be made by the Fedi ral Horticultural Hoard, 
the State Board of Agriculture of California, and officials at Hawaii, to prevent 
this The insect builds a concentrated nest, hence fumigation is an effective 
control measure A photograph was shown of such a nest found m thi hold 
of a floating dry dock from which nest earthhke shelter tubes went down on 
timbers below the water level, i e , were submerged m salt waU r 'I his 
ability of the insect to live below the water line is a strung point in its life 
history 

Dr Snyder also discussed Insect damage to yellow and white pine timbers in 
the roof of the White House During May 19^ an examination was made of 
the tunbers from the roof of the White House which were Ix'ing removed in 
repair work The supporting timber trusses had been pulled out of place so 
that they no longer structuraffiy served as trusses but carried the heavy load as 
beams This caused the roof to sag to a dangerous degree It was found 
that the white and yellow pine timlx*rs had become infested by Hexarthrum 
uUcei Horn, one of the Cossind beetles in the family of weevils Curculionidac 
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This insect is one of the so-called powder-post beetles which reduce the wood 
fiber to a powder-hke condition There are several earlier records of similar 
damage to the woodwork of building and floormg, caused by this insect, 
some of these records occurring in Washington, D C The ends of heavy 
timbers were badly weakened where they had biran eaten by these msects— 
some were even broken off The msect also mvaded sound lathmg attached 
to the infested timbers There was no decay in some of the timbers infested 
by this beetle nor in the lathmg However, decay was present in the ends of 
some of the timbers support!^ the roof of the tall portico in front of the 
White House These powder-post beetles usually lay thoir eggs in joists or 
crevices of timber under conditions of darkness and poor ventilation Im¬ 
pregnation treatments of timbers with sme chloride would prevent such 
infestation and even coats of varmsh would probably be effective Fre¬ 
quent inspection of untreated tunbers is advisable, especially in old 
buildings Where timbers are not structurally weakened the insects mfest- 
mg them can bo killed by thoroughly saturating the wood with orthodichloro- 
bensene, applying the uqmd with a saturated rag or mop, or as a spray 
Several applications may be necessary to kill the insects If this chemical 
18 used as a spray it is advisable to open the buildmg, os the odor of the chemi¬ 
cal may prove disagreeable m a clo^ room In spraying timbers overhead, 
care should bo taken not to let the Uquid dnp down as it might slightly bum 
the face and hands and would be especially iniunous to the eyes 

Dr H Morrison discussed briefly the Cockerell types of Coccidae m the 
U S National Museum Accordmg to most recent lists there are now over 
3000 described species of Coccidae, of which 512, or approximately one sixth, 
have been described by Dr Cockerell The National Collection of Coccidae, 
accordmg to a prelimmary check, contains types or co-types of all but 81 of 
the species described by Dr Cockerell Mr Rohwer spoke briefly of Dr 
Cockerell’s 19-month fossil collectmg trip now in progress 

Dr Morrison also reported amvm of two shipments of scale msects sent 
for identification over a year ago by Mr Kincaid from Seattle, Washington 
These proved to be Lecanium coryh (Linn), a species reported once from Nova 
Scotia many years ago, though there is no certainty that the identification 
was correct It was introduced some 15 years ago mto Bntish Columbia and 
has recently attained importance as a pest of shade trees It is a general 
feeder on shade, ornamental and rosaceous fruit trees, and occurs in consider¬ 
able numbers in Stanley Park, Vancouver, and m Seattle and adjacent terri¬ 
tory Some efforts have been made to obtain an appropriation from Con¬ 
gress for work on it Material was exhibited by Dr Morrison 

Dr ScHAVsB reported the recent ^t by Jordan of a paratype of iStAen- 
auge parasttus Jord He discussed briefly its larval habits, especially its 
rather curious feedmg habits Ho also read a paragraph from Novitatcs 
Zoologicae (vol 33, 1926) contammg additional very interestmg information 
regardmg it 

Mr Barber exhibited local forms of Lampyndae and spoke of the contrast 
between “species" as they have been recognized by taxonomic study and 
“species” as they occur in nature He thinks of a species as a livmg popula¬ 
tion, reproducing its kind, but isolated from other species by specialized 
habits or adaptations 1 hese may be evident in distinctive mating instincts, 
in peculiar ecological habitat, m tune of appearance, etc , as well as (more 
fortunately from our standpomt) in differences in stmeture The Lampy- 
ndac differ from their near relatives the Lycidae and the Canthandae (Tele- 
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phoridae) m the almost universal persistence of the photogenic function which 
so far as known remams in the larval stages of even those forms whose adults 
have lost their Ughts by becoming diurnal in their activities Those retaining 
their crepuscular or nocturnal night period have modified the photogenic 
organs for use m courtship signals, and the light emissions have become so 
dirtinctive m species maturing concurrently as to constitute a barrier against 
hybridisation About 30 species have been found in the vicmity of Washmg- 
ton but the taxonomy of the group is so confused that but few can be identi¬ 
fied The differential characters are usually not recorded m descriptions, 
most of the types are inaccessible, the recorded synonymy is based almost 
entirely on opmions formed from superficial resemblances of poorly preserved 
and unauthentic samples Of the 69 species of the family listed from the 
United States in the Leng Catalogue about 14 appear to be known from the 
vicinity of Washington but this number will nee to more than the 10 species 
thus far encountered when the incorrectly suppressed species, and the new 
forms are untangled and elucidated 

Mr Barber cited Phanaeua camtfex as an example of specific misidcnti- 
fication which has been so consistently overlooked that almost 170 years have 
passed without a smgle correct application of this name to the species dc- 
senbed in Linnaeus’ 10th edition He exhibited specimens of the three well- 
known species confused by Linnaeus under the name Scarabaeua camifex 
and showed that the original description was probably not based upon speci¬ 
mens but upon two figures One of the latter is the Jamaican species well 
known as aulcatm Drury 1770, the other became Scarabaeua feHtvita Linn 
1767 On the latter date Linnaeus apphed the name camtfex to our well- 
known turablebug of the Atlantic Coast Ihe three species involved being 
merely collectors’ pnses, the name not as yet entering economic, medical, or 
popular literature, the case seems one for simple adjustment in conformity 
with nomcnclatonal rules rather than for recourse to the international Com¬ 
mission on ^ological Nomenclature which has plenary power and might set 
the rules aside to validate the established usage m this case Thus camifex 
Linn 1758 would suppress sulcaiua Drury 1770 (a coal black species from 
Jamaica), camifex Liim 1767 (being a homonym) would be rejected m the 
svnonymy of the next available name, and our bnlliant Carolinian species 
would be known henceforth as vtndex Macleay 1819, while the glonous red 
Venezuelan Oxyatemon feattvum (Linn 1767) remains unchanged 

C T Grffnf spoke of two species of Diptera which were external parasites 
on aquatic hosts He exhibited two pamphlets as follows (1) “The Larva of 
a Chironomid {Tnaaocladtua equiians n sp ) which is parasitic upon a May-fly 
Nymph (Jtithrogena sp)” by P W Claassen The larval and pupal stages 
of this fly are passed under the wingpads of the host (2) “Le Cycle fivolutif 
de Dadylodadtua comtnenaalia sp nov C himnoinidc & larve commensale d une 
larve de Blepharocende (Diptera)” by A Tonnoi This larval parasite 
lives on the under side of the Blcpharoccrid larva passing both the larval and 
pupal stage there 

Dr Mann narrated an incident of one of his collecting trips some time ago 
in Honduras in which his curiosity had been considerably aroused by rumours 
of a mysterious tree called by the natives the “rain-tree,” and which he 
supposed would prove to be one bearing some form of CJercopid drip When 
at last he had opportumty, however, to examine the tree ho found that there 
mdeed came from it tiny spurts of water as reported, but instead of Cercopids 
bemg the cause of this he found the trouble was caused by an infestation in 
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considerable numbers by a larre species of Cicada, specimens of which ho 
duly collected for the National Museum 

Dr O F White reported briefly on studies ho is making on a protozoan 
(sporozoan) and a bacterial disease of the Mediterranean flour moth {Epheatta 
KuehnieUa Zeller) The protozoan disease is particularly infectious m cul¬ 
tures of this insect and has proven to be a very troublesome factor to different 
workers using this species in their studies Infection takes place through the 
food ingested Death may occur at any stage of the insect following infec¬ 
tion The disease is not limited to Epheatia A bactenal disease of this 
species was first described in Germany and its causal organism determined 
and named This infection has been encountered in cultures of the insect in 
Washington Death takes place during the larval stage, the mortality some¬ 
times n aching 100 per cent The possible use of these maladies in the con¬ 
trol of this insect pest was suggested A further discussion of these diseases 
will be given at a later time 

Mr Rohwer called attention to a circular letter which was being distrib¬ 
uted by Dr C W Stiles asking for the opinion of American zoologists 
regarding the objections of Dr Franz Poche, of \ienna, to certain rules and 
procedures of the Commission on Zoological Nomenclature Dr Poche has 
circulated a letter requesting zoologists to petition the Commission to make 
certain radical changes in the ('ode, and also to make a radical change in the 
method of handling matters of nomenclature 1 hese circular let ters by Dr 
Poche have n ceived the approval of a great many zoologists, but some of 
them have probably not had sufficient opportunity to study the question from 
all angles Ilcnct* Dr Stiles has felt it desirable to bnng the matter to the 
attention of the American zoologists In discussing Dr Stiles’ circular 
letter, Mr Rohweu touched briefly on two of Dr Poche’s propositions 
The first proposes that problems of nomenclature be brought before the 
General C-ongivss for discussion by a majority voU of mcmlx'rs of the Com¬ 
mission instead of by a unanimous vote He stated that this would not bo 
fair to the countnes which have only one representative on the* C'ommission, 
as sometimes this representative cannot be reached promptly and a matter 
might lie presented to the General Congress without his having even con¬ 
sidered it Another objection to the majority vote is that the attendance at 
the meetings of the General CJongress is always predominantly from the 
country in which the meetings are held, therefore if a proposition should bo 
presented without the unanimous approval of the CommiSHion, it is fairly 
certam that the ideas of the country m which the meetings are being held 
would prevail This is obviously unfair to the other countries, and would 
destroy the international unity which now prevails in settling nomenclatural 
problems 1 he second proposition of Poche discussed by Mr Rohwfr deals 
with the reversion to the pnnciple of elimination m fixing genotypes Mr 
Rohwfr pointed out that a controversy had taken place a number of years 
ago lietween the school which advocated the fixation of types by the elimina¬ 
tion pnnciple and those who wished to adopt the first species rule A com¬ 
promise was reached in which both methods were adopted, and in addition 
the pnnciple of pnonty was introduced and certain machinery for the selec¬ 
tion of genot 3 rpes was set up by the International (kimmission in Article 30 
The adoption of Poche’s proposition of fixing genotypes only by the method 
of elimmation would break faith with those people who agreed to the com¬ 
promise which was reached in 1907, and would create chaos, inasmuch as it 
would set aside many designations which have been maile on the recommenda¬ 
tions of Article 30 
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Mr Rohwer stated that the Committee on Nomenclature of the Society 
had already rephed to Dr Stiles’ circular, and as mdividuals had opposed aU 
of the propositions advanced by Dr Poche He urged each member of the 
Society to study the matter carefully and to sign the circular submitted bv 
Dr Stiles bo that he could have a complete record of the opinions of Amcn- 
ean biologists 

395tm meeting 

1 he 395th regular meeting was held October 6 1927, in Room 43 of the 
National Museum President J A Hi slop presided 
In commenting on the minutes of the pnvious meeting Dr Howard 
stated that he had recently met m Prague a Mr C Blattney who informed 
him that Lecamum corylt (Lmn ) and L cornet were very heavily parasitized 
there, and that he would be glad to furnish us with material if needed here 
The Corresponding Secretary-Treasurer read a letter from the Honorary 
President, Dr E A Schwarz, presenting to him for the society one thousand 
dollars m securities of the American Building Association of this city, the 
income of which is to be used year by year to augment the printing fund An 
enthusiastic and unanimous vote of thanks was tendered to Dr Schwarz for 
this gift the characteristic generosity and thoughtfulness of which are very 
deeply appreciated by every member 
Dr S B Whacker, formerly of Madison, Wisconsin, now of this city, was 
elected to membership Upon request Dr Fracker made a few remarks 
and discussed briefly the lack of opportumty for research m administrative 
work 

Greetings and felicitations were extended to Dr Howard upon his safe 
return from Europe He will discuss his recent tnp in some detail at a later 
meeting 

Mr Green reported the death of Mr H S Harbec k at Philadelphia, 
October 2 Mr Harreck s interest had been in collecting Diptera 
Program F L Campbfil The toxicology of artcnic as an insecticide 
Methods and apparatus for the determination of acute and chrome minimum 
lethal doses of arsenic for individual insects were di scrilied The M L D 
of arsenic for insects from the data now available appears to range from 0 003 
to 0 03 mg of arsenic per gram of insect the dose varying with the species of 
insect, its age and the compound of arsenic employed Th( M L D of 
arsenic for insects and mammals is of the sanic order of magnitude 
Discussed by McIndoo, Howard, Richardson and Bhidwlll 
Dr W H Larrimer Results of the ten miUion-dollnr f nropean corn borer 
campaign A summary of the results of the campaign and opinions theieon 
were given under three subdivisions (1) United States Department of Agri¬ 
culture Surveys of 743 townships in the heavily infested states indicate that 
the ten-million-dollar spring campaign against the Furopean corn borer 
has retarded the insect’s rate of increase Census of the borer population, 
as determined by actual count in the field during the past two months in 
Michigan Ohio, New York, and Pennsylvania, shows that there is now an 
average of fourteen borers per one hundred stalks in the campaign area, as com¬ 
pared with an average of nine borers per one hundred stalks last year In 1925 
theborerpopulationmthcarea wastwo borers per one hundred stalks Though 
this means an mcrease of fifty percent in borer population this year it com¬ 
pares favorably with the mcrease of over three hundred percent m borer 
population registered m 1926 when there was no control campaign Had 
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there been no campaign this spring, judgmg by the increase in 1926, we 
might now find about thirty-two instead of fourteen borers per one hundred 
stalks The increase from mne to fourteen borers per one- hundred stalks 
came this year despite a clean-up that destroyed ninety-five percent of the 
borers Five borers left of an original population of one hundred will produce 
on an average one hundred fifty mature borers The clean-up this spring was 
even more effective than the Dep^ment had expected (2) Execviive 
Committee of the Intemaltonal Com Borer Organization After due considera¬ 
tion of thQ data presented, and after ol^erving conditions, it is the judgment 
of the Committee that the campaign has been successful as far as humanly 
TOssible (3) Joint Committee of the American Association of Economic 
Entomologists, the American Society of Agronomy, and the American Society 
of Agncxhtural Engineers- The committee of entomologists, agronomists, 
and agricultural engineers cooperating, endorse the efforts to control the com 
borer and commend those engaged in directing the research, regulatory 
and extension activities designed for its control Fspecial commendation 
is given to the multitude of farmers who cooperated in the clcan-up cam¬ 
paign It IS beheved that the compulsory clean-up of 1927 not only greatly 
reduced the rate of infestation increase, but has been successful in preventmg 
serious commercial losses, and that the expenditure of largo funds for this 
purpose has been completely justified 

Discussed by Webb, McIndoo, Howard, Hyslop, Bishop and Morrison 

Mr Rohweb discussed the recent generous gift by will of the late Dr C F 
Baker to the U 8 National Museum of his insect collection, and of Mr 
Cushman's trip to the Philippines to procure it He gave a brief outline of 
Dr Baker’s career, and spoke appreciatively of his arduous labors m the 
advancement of entomolo^ This gift is a very notable addition to our 
national collection, and doubtli-ss will be worked over by investigators for 
many years to come A committee, consisting of Howard, uraf and 
Rohwer, was appointed to draw up appropriate notice of Dr Baker’s death 

396th meeting 

1 he 396th regular meeting was held November 3, 1927, in Room 43 of the 
National Museum President J A Hyslop presided 

Dr F L Campbell, Mr H H Shepard and Mr R S Filmer were 
elected to membership 

Resolutions regarding the death of Dr C F Baker were read by Dr 
Howard, and incorporated into the mmutca as follows "The Entomological 
Society of Washington, by formal and unanimous action, not only expresses 
its great sorrow on learning of the death of its long time member, Carl F 
Baker, but here records its very high esteem for the man and its admiration 
of the very wonderful work that he accomplished m his comparatively diort 
life The Society considers that his life efforts to increase our knowledge 
of insects have been of the very greatest importance to science, and 
beheves that his achievements are idniost unparalleled in the historv of 
entomology The Society is deeply gratified to know that Doan Baker held 
Washmgton entomologists m such hi^ esteem that m his will he arranged to 
have his extraordmary collections in entomology brought to Washington and 
deposited m the U S National Museum ” It was recommended that copies 
of this mmute be sent to the family of Dean Baker 
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Dr StanwIiOW Minkibwicz of Pulawy, Poland, gave a bnef summary of 
hu tour the past summer over various parts of the United States and Canada 
Dun^ this trip he was able to visit and review entomological work at Ithaca 
and Geneva, New York, portions of Canada and Nova Scotia, Melrose 
Hi^lands and Arlington, Massachusetts, Riverton, New Jersey Columbus 
and Wooster, Ohio, West Lafayette, Indiana, Urbana, Ilhnois, Manhattan, 
Kansas, Salt Lake City, Utali, various places in central and southern 
California, Portland, Oregon, Seattle, Washmgton, Vancouver, British 
Columbia, Madison, Wisconsin, and East Lansing, Michigan He also 
touched briefly on some of the agncultural and entomological problems m 
Europe, and contrasted conditions there with those in this country, dwelhng 
especially on the lack of parasites here for control of the imported injurious 
inwets He expressed Ijis thanks to Washmgton entomologists for courtesies 
extended to him 

Dr H T Febnald, Massachusetts Agncultural College, Amherst, Mass , 
discussed the value of professional contacts offered by the cntomolomcal 
organization in Washmgton and deplored the comparative isolation m which 
many entomologists like himself were obhged to work 
Prof R A Cooley, Agncultural Elxpenment Station, Bozeman, Montana, 
discussed a parasite (Ixodtphagua texanua Howard) of the spotted-fever tick 
Dr C F Doucette, of Santa Cruz, California, desenbed some recent 
bulb work on the West Coast 

Mr C H Hadley, of Toledo, Ohio, and Dr F W Poos, of the Norfolk 
(Va ) Truck Expenment Station, also spoke bnefly 
The first address on the regular prognmi was given by Dr Howard, who, 
with the help of lantern shdes, told about some of the entomological high- 
hghts of his summer in Europe Dunng the tnp he visited England, France, 

Germany, Poland, Czechoslovakia, Austria, Hungary and Jugoslavia He 
showed portraits of a number of entomologists known to the members of the 
Society by reputation but who never have boen m this country Excellent 
work IS being done at the newly instituted parasite laboratory of the Impenal 
Bureau of Entomology at Farnham Royal, Endand, by S A Neave, J F 
Myers and R Stenton, and also at the Biologischen Reichs-Anstalt, in 
Berlin, underd!)r A Haase Active work is being carried on in Poland and 
Czechoslovakia An exact description of the entomological material which 
has been brought together in great quantity by Dr J Obenberger m the 
National Museum at Prague smee the conclusion of the great war had been 

S laced m Mr Rohwer’s hands by the speaker Two young Russian refugees, 
Novicki at Skiermewice, Poland, and L Oglobin at the Prague Museum, 
are mtensely interested in the parasitic Hymenoptora. A bnef account of the 
Tenth International Zoological Congress at Budapest the first week m 
September was given, illustrated by portraits of most of the entomologists in 
attendance, including especially strikmg pictures of Dr S Bodenhcimer of 
Palestine and Dr L Biro of Budapest 
Dr E A Back Some facta regarding moth proofing aolutiona The speaker 
renewed the investigations to date, and by means of lantern slides and actual 
samples of mjp«d matenals brought out details of much interest Tests 
made in the Bureau of Entomology mdicate that no solution now on the 
market will permanently and absolutely protect fabrics from attack by 
fabric pests, though it appears to be true that the better solutions when 
apphed properly do imp^ a protection that is worth considering Solutions 
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have been found to be worthkes when merely sprayed over the fabric in a 
casual manner It ts beheved that the present use of so-called moth proofing 
solutions by certain fabric manufacturers will either automatically stop moth 
damage or will force the manufacturers of the solutions to withdraw their 
extravagantly worded advertisements 
Discussed by Sieoleb and Qbaf 

J S Wade, Recording Secretary 


SCIENTIFIC NOTES AND NEWS 

Dr Robebt B Sobuan has resigned from the Qeophymeal lAboratory, 
Carnegie Institution of Washmgton, to jom the staff of the newly estabhshra 
Department of Research and Technology of the U S Steel Corporation, with 
headquarters at the plant of the Feder^ Shipbuildmg and Dry Dock Co, 
Kearny, New Jersey 

William R Maxon Associate Curator, Division of Plants, National 
Museum, left for Europe on July 4 to study the fern collections of several 
of the laiwr h/uropean herbaria Mr Maxon's principal mvestif^tions will 
be carried on at the British Museum and at the Royal Botanic Gardens, 
Kew, in connection with the preparation of the fem volume of the Flora 
of Jamaica, a work now in course of publication by the British Museum 
From England Mr Maxon expects to go to Stockholm Copenhagen, Berhn, 
and Pans, and will return to Washmgton in October 
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MATHEMATICS — On Fermat's Last Theorem ‘ Val Mar Spunar, 
Chicago, Ill (Communicated by Paul R Hfyl *) 

It IS well known that the equation 

x" + y" - 2 " (1) 

n being any positive integer, cannot be solved in integers if n be a 
multiple of 4 If, therefore the equation (1) has mtegral solutions 
for any n this exponent must contain an odd prune, say X, where 
X > 3 If then the equation (1) has an integral solution (x, y, z) 
the equation 

X + y = z (2) 

will have the solution (x", j/", z") where m = n/X 
If the equation (2) has a solution, it evidently has one m which 
X, y, z are relatively prune We shall suppose that one of these 
solutions IS that we are considermg Ihen, since 

> Received May 10 1028 

* iVoto —In the Mathematical Gaxette for October 1023 the undersigned showed that 
in Fermat s equation (2), for a given value of t there is a critical value of the exponent 
X above which no integral solution is possible But since this critical value of X is an 
increasing function of «, this result leads to no general proof of hennat s Theorem In 
the following article Mr Spunar shows that no integral solution of i ermat s equation is 
possible unless s is greater than a certain function of X or conversely unless X is less than 
a critical value, which is also an increasing function of z Mr Spunar s critical limit is 
far more stringent than that of the writer and is thus a contribution to the literature 
of this subject along an almost unworked line —P R Heyl 
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where 1/ is an integral function of y and z, I and z - 
common factor except X If then 

• y can have no 


X -y ^ (z-y) I 


any factor of z - y other than X must divide and there must be X 
such factors if there is one whence it follows that « - y is a perfect 

Xth power unless z -y = 0 (mod X) 

If then (still excluding the X factor) z - y = it follows that 

X - 

Since the some reasoning apphes whether x y, or z he taken we 
may set 


At ^ ts: — cs _ 



x=o 5 a ^ ^ — y {■=- 

2 - y 

\y) 


0 X \ Z — X 

i/-/Si;/3=s-Xij= - 

z-y 

(4) 


2 = I + y ^ 

x + y 

(5) 

where «, |3, y, rj, r, and X are all relative prunes 
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It follows then that 


2 Z = y + B + a 

(6) 

2 XJ = y^ +B^ - a 

(7) 

2x^y -B^+a 

( 8 ) 

2 d — y ~ B — « 

(9) 


) = 7 ( 7 ^ ’ - «) (9 bis) 

d = « j9 7 A 

(10) 


Sinee 


z - XI 

where V is in integei and hy Fermat s minoi theorem 
{z — lit ^ 1 (mod X) 

it follows th it 

i —I (mod X) 

Moreover (h\ 1)^~ ' = 1 (mod X®) by FurtwanRler’s theorem. 

Multiply both members by //X + 1 and ipply (/iX + l)^ = 1 (mod X*) 
and we find that h = 0 (mod X) and ( = A,X* + 1 
Similar results ean be found for and f Hence 

$ = 2 /i, X* + 1 (11) 

11 = 2 /i, X” + 1 (12) 

f=. 2 ;?,X» + l (13) 

Substituting these values of ( 17 , and f in equation (2) and develop¬ 
ing by the binomial theorem, we obtain 

7 ^ — a — — 0 (mod X*) 


(14) 
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and by (9), (10), and (14) 

d = (16) 

where a, /3, y, M and X are relatively prime 
Employing etiuation (2) in the form 

and applying (3), (4), (5), (11), (12), (13), we obtain 

(z - y) (2/iiX* + 1)" + {z-x) (2/j,X* + 1)" = (x + y) (2 A, X* + 1)" 

Expanding and reducing, we have 

{z - y) +i.z - x) - (x + y) (mod x») 


a + ^ y*' (mod X*) 


X + y = z (mod X») (I) 

Employing (3) in the form 

x^ - (2 - y) - (2 - y) (2 hi X" + if 

-{z - y) (mod X*) (II) 

and subtracting (II) from (I) we get x^ = x (mod X*) Doing simi¬ 
larly for y and z, we obtain 

x~^ = y~^~z~^' = \ (mod X») (16) 

a"‘ = 1 (modx*) (17) 

Agam, substituting the values of (, ij and f from (ll), (12), and (13) 
into (9 hu), viz , 

x+y = 2 + d (18) 

we obtam, after an easy reduction 

y = a + 8 iAz 2X?(hi a hi 0 — h»y — “ ^ ^ \ (19) 
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whence a + j 8 == 7 ± j, where S is any positive integer greater than 
zero, for if 8 = 0 , then, by (19), 7 «= « + <9 Equations ( 6 ), (7), and 
( 8 ) give 

2af = (a+^)— /3+a=«2a+Xa j8+ +\a|3 (20) 

2/3 17 - (a +/J)* 4 -/ 3 " - a*' = 2|8^+Xa^ “' + +\a~'fi (21) 


27f = 

(a+/3)'+3 +« = 2(a +^)" - X^(a +^)"" 

' + 


+ X(a +|3)|3"“' 

(22) 

whence 

f = A + ^ —, a eien 

(20 hw) 


f} B + , P even 

(21 hi) 


f - C H- -y-, y Jr ^ even 

(22 ha) 


where A B, and C are any integers whatsoe\er This is, however, 
contrary to the hypothesis 
If we suppose 


a + i3 =■ 7 + 8 

(23) 

then, obviously, we have 


8 < a < ^ < 7 

(24) 

If, however, we assume 


a +(3 + 8 = 7 

(25) 

then it IS easy to show that (24) holds good here also For this 
purpose we add the following two senes of inequalities where x<y <z 


> 0 (26) 


> 0 (27) 
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Therefore 

2 > tl* > > x'" +y'' 

z 



X +y 

> 1 > —> > 0 .. 

(28) 

Hence 

z~^<x * + / ' 

(29) 

By (Sa) and the last eijuation 



li < X 2 "~‘ < X (/"‘ + y~^) 

(30) 

Hence 

( < X (a -h 

(31) 

where H - n/| 

Thus 



X <-Ka 4-X H’'"* 



a -t-d<Xa -1-X«j9 


or 

<1 < (X — 1) a + X a /3 H*' 

(32) 


Therefore 


■i' - a - ^ 2d <1K\ -\) a it''' 

Substituting for 7 its value from (25), and developing it by the 
binomial theoiem and reiiunng, we obtain 

+fi) + Q/3'"*(a +i)= + < 2Xa^'"V"‘ 

a +« < 2alt~' < 2a 

Therefore, as { < ij < f by (3,), (4,), and (5a), and the general as¬ 
sumptions X < y < z, H <1, 


i < a 


(24) 
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We remember here that « = 0 (mod X*) from (19) and note that 
from (3|) 

< Xy'~‘ < i 


Therefore 


\a < X (25) 

By (19) we see that 5 always contains the factors 2 and X* Hence 
by (24) and (25) 

2"x“'*'‘< X«" < Xa < X < 2/< z (26) 

[Note —Mr Spunar furnishes also a proof that S always contains 
in addition the factor 3 which gives the still more stringent condition 
-X «x + i 

6X < X < y < z 

The proof of this is rather too long to be added here but the fact is 
worthy of mention — P R Hei/l J 

In conclusion I wish to give my best thanks to Dr Paul R Heyl 
for the great interest he has taken m preparing m> paper for 
publication 

ETHTsOLO(t\ Some lemlle of the 'itudif of American Indian 
imts'ic ‘ Fram hs Densmorf Bureau of Amencan Ethnology 
Smithsonian Institution 

First of all let me express my high appreciation of the honor of the 
invitation from M Const Malte/os asking that I send him a note 
upon my study of Indian music for tiansmission to the Academy of 
Athens 1 am awaie of M Malte/os deep ind extended research 
in the music of ancient peoples in both the old and new worlds 
To that research he has brought the scholaily ittainments of the 
physicist My own work is done from the standpoint of a musician 
and an observer of human nature Musu is essentially a vital and 
human expression esi>eciallv in a primitive race like the American 
Indian It has been said that ‘ the Noith Amencan Indians give us a 
fuller knowledge than my other existing race affords of the manner of 

' Pappr prepared b\ re 4iiP8t and aubmitted at the sitting f the Academy of Athens 
Greece on March 22 1<)2S The j ajier was translated by Profess r Const Maltezos 
and IB being published by the Academy f Athens Received May 4 1028 
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working of the primitive creative mind ” The study of Indian music 
has, therefore, a relation to the general subject of primitive music m 
all races 

The Indians living in North America did not share the high develop¬ 
ment of those living in C entral America and in certain parts of South 
\merica There are no records in stone to tell us of their early art 
The minds of the old men were the repositones of the wisdom and 
experience of the tribe, and it was the duty of the old men to transmit 
this orally to the next generation, each man instructing his oldest son 
In development of memory the Indian excelled, but in logic and deduc¬ 
tions from facts he did not excel His culture and mental habit were 
not such as to produce a musical system comparable, for example, 
to that of the Hindu or the Chinese The Indians are not a homo¬ 
geneous people or nation but consist of many tribes which differ in 
language and important customs 

The following incident shows the manner of reasoning by a Sioux 
Indian who was highly respected among his people He found a 
globular stone on top of a hill, similar to stones that were abundant 
in a river not far distant On being asked how he explained the 
peculiar shape of the stone he said it had become globular by looking 
at the sun since ‘things that look at each other for a long tune will 
come to have a resemblance ” He earned this stone on his person 
and attnbuted the good health of himself and his family to its presence 
In order to stimulate the supposedly magic power of the stone he 
sang a song accordmg to an Indian custom which will be described 
in this paper 

Agassiz, the great naturalist, said that “the function of science is to 
strive to mterpret what actually exists ” In the study of Indian 
music the facts are the vocal sounds produced by the Indians and 
recorded by means of the phonograph The interpretation must 
concern itself with the life and customs of the Indian, and with his 
mental attitude If we were to try to understand Indian songs with¬ 
out taking all these into consideration we would become mvolved in a 
maze of speculation Although we admit the kinship of all humamty, 
the Indian belongs to a different race from our own His habit of 
thought and his standard of beauty are not like ours, and even more 
different is his idea of the function of music in his daily hfe Music, 
to the American Indian, was not primanly an art to be cultivated for 
pleasure It was part of the means by which he exercised magic, 
and it lay, in part, in the held of religion 
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In the oldest times of which we have any knowledge, the Indians 
believed that songs were received m dreams, and this continues to the 
present time among many old Indians The "dream” of the Indian 
IS a trance-like condition induced by abstinence from food and intense 
concentration of the mind While in this condition the Indian im¬ 
agines himself visited by a supernatural lieing which promises its aid 
in any difficulties that may befall him The mysterious visitant 
usually sings a song which the dreamer learns and is told to sing when 
asking for the promised aid On awaking he remembers the song 
and it becomes his most valued possession It can hardly be supposed 
that such songs are based upon an intelligent musical system The 
profound students and thinkers among the Indians were concerned 
with means of obtaining supernatural help, not with calculations nor 
material facts They were mystics and their old songs can not be 
separated from their mysticism 

A type of song which is probably as old as the "dream song” is 
that connected with folk-tales, many of which were of cosmic sig- 
nihcance and intended for the instruction of the people Melodies 
were introduced at intervals during a long story and were sung by the 
narrator In the most pnmitive tribe under observation the melody 
was sung only once, after which the narrator resumeil his story It 
appears that the song broke the monotony of the narrative in an 
agreeable, rhythmic manner and it usually represented the expression 
of some character in the story, either human or otherwise For 
example, one story recorded by the writer was concerning a contest 
between a bea\er and a plant called "fox-tail” as to which could cause 
rain to fall Each sang his own magic song and the beaver produced 
the heavier downpour of ram In explanation it was -.aid that the 
beaver had a stronger supernatural helper than the flower Can we 
expect to find in such material a consciously e\olved musical system? 

I began my study of Indian music in 1893 and have conducted 
that research for the Bureau of American Ethnology of the Smith¬ 
sonian Institution since 1907 In the pursuit of this study I have 
visited many Indian reservations and recorded songs on the phono¬ 
graph, transcribing and analysing about 1700 of such records For 
transcriptions, I use the ordinary musical notation with only a few 
additional signs If a tone is sung less than a quarter-tone higher 
than the indicated pitch I place a plus sign above the note, and if a 
tone IS sung less than a quarter-tone below the indicated pitch a imnus 
sign 18 placed above the note A slight extending or diminishmg of 
the length of the tone is indicated by a sign for a "hold,” placed 
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vertically above the note, the opening of the curve being toward the 
left if the tone is shortened and toward the right if it is prolonged 
By this simple and familiar notation it is possible to present a large 
amount of material in a form convement for observation A more 
elaborate graphic representation would make it necessary for students 
to master a new medium of expression and, if accurate and adequate, 
would reijuire the services of a large staff of workers The writer has 
no assistants and the opportunity to secure genuine Indian songs is 
rapidly passing away These are among the circumstances which 
justify the use of ordinary musical notation m the transcription of 
Indian songs It is not claimed that Indians sing all the tones of the 
diatonic scale with accuracy but it will be shown that the upper 
partials (overtones) of a fundamental tone constitute the framework of 
many Indian songs These tones are usually sung with a degree of 
accuracy that would be considered acceptable in a cultured singer 
The Indian produces his tone in the back of his throat, holding the 
lips and teeth motionless and separating the tones by a peculiar action 
of the throat muscles This tone is unfocused and frequently re¬ 
sembles the vocal sound produced by an animal There is a mul¬ 
tiplicity of by-tones which suggests that the song is progressing by 
minute intervals of pitch, and one of the first decisions that must be 
made by a student of Indian music is concerning the degree of im¬ 
port ince to be attached to these small gradations of pitch 
It may safely be assumed that if exceedingly small intervals or 
gradations of pitch are consciously produced, the Indian must have an 
ability to discriminate such intervals when hearing them In order 
to test the pitch-discrimiiiation of Indians the writer took with her, 
to Indian reservations, a set of eleven standardized tuning forks, one 
of which gave the fundamental tone of the series (a', 435 vibrations, 
international pitch) while the other forks produced tones respectively 
1/2 2, 3, 4 5, 8, 12, 17, 23 and 30 vibrations above the fundamental 
These forks were lent by Dr C E Seashore, Dean of the Graduate 
( ollege. University of Iowa, who kmdly examined the tabulated 
report of the result of the test He expressed the opinion that “the 
abilities here shown are about as good as one would find among the 
average American whites under similar conditions ” The ear of the 
Indian is trained to hear sounds which we do not notice but this test 
does not indicate that he has a superior perception of differences in 
the pitch of tones A practical experience with Indians has conv meed 
me that, among uncultured people, small variations in the pitch of 
vocal sounds are not directed by an intelligence which would entitle 
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them to serious consideration I do not think tlmt a \olummous 
study of them would reveal any underlying system nr laws Lacking 
that defimte purpose the undertaking does not seem justified 

During the first year of my work with the recording phonograph I 
made an experiment which has an important bearing on this subject 
Two phonographs were placed opposite each other m such a position 
that the ends of the recording horns were together Selecting a 
typical record of an Indian song I played it on one phonograph and 
recorded it on the other V duplicate was made fiom this record and 
so on until I had the sixth duplication of the origin il record 1 his 
was much softer than the original but the tones were those of the 
diatomc scale sung with reasonable accuracy 1 he duplications had 
elumnated the by tones leav ng the kernel of tone which had been 
obscured by the Indian s mannet of rendition Vs so much depended 
upon the accuracy of my hearing I underwent a tast by Dr C E 
beashore in his laboratory the result l>eing entirely satisfactorj 
This may be regarded as i standardizing of the human ear m order 
that it may safely be used as an instiument of measurement 

Vn Indian seldom stakes the drum or shakes his rattle precisely 
with the conesponding tone of his song Ihrough the courtesy of 
Dr Dayton ( Miller head of the department of phjsics ( ase School 
of Vpplied Science C le^ eland Ohio this peculiarity of Indian music 
was given a graphic proof Ihe wiitei s phonograph was installed 
in Dr Miller s laboratory poitions of two records weie played by the 
phonograph and the sound recorded graphic illy bj the phonodeik an 
instrument of Dr Millers iiuention In one of the songs thus 
studied the portion photogi iphed bj the phonodeik was of ibout 23 
seconds duration as reproduced by the phonogiaph an 1 made a film 
record about 38 feet m length In i detailed report i n this test Dr 
Miller stated that the first beat of the pan of drumbeat follows the 
beginning of an accented \oice tone with gieit regularity Of 25 
such instances identified on the photograph the drumbeat follows the 
voice by 0 12 second m 12 cases and m no instance does the interval 
differ from this by more than 0 02 second Other mteiesting results 
of this test aie apai t from our present consideration 

In order to determine whether Indian music resembles that of a 
European people a comparison was made lietween the structure of 
Indian and SIov ak songs the latter being an Uysed by the same method 
employed m analysing Indian songs Ihe mateiial used in this 
comparison consisted of 710 Indian songs from widely separited 
trib^ and 10 typical Slovak songs selected for the purpose by Mr 



400 JOURNAL OF THE WASHINGTON ACADEMY OF SCIENCES VOL 18, NO 14 

Ivan Daxner, secretary of the Slovanian league of America, whose co¬ 
operation IS gratefully acknowledged The Slovak songs included the 
Slovak national anthepi a song concerning Janosik, a very ancient 
melody entitled ‘In praise of song,” a “dialogue on melody,” several 
lo\e songs, and folk-songs concerning the plowboy and the girl who 
watchetl the geese On comparing the structural analyses it was 
found that the resemblances ivere fewer than the differences The 
Indian and Slovak songs under analysis differed in trend and in the 
principal interval of progression it also appeareii that the Slovak 
songs had more directness in begmning and more simplicity of rhythm 

In order to obtain representative material it is necessary to exercise 
great care in the selection of Indian singers and interpreters To this 
phase of the work one must bring a knowledge of Indians whvch can 
be gained only by experience The Indians have their standards of 
good singing and recognise only one correct version of a song This 
version must be obtained if the work is bi be reliable One of the 
retiuirements of a good singer among the Indians is that he shall 
repeat a song with absolute accuracy lo the credit of the Indians 
it may be said that repetitions after a period of weeks months or (in 
one instance) after the expiration of two years have been found identi¬ 
cal m tempo, pitch and note-values Sunilarly, it is not unusual for 
as many as ten renditions of a song to be recorded on one phonograph 
cylinder without the slightest differences in the renditions This 
accuracy appears m ceremonial songs and in records made by the best 
singers There aie other instances m which we find slight and un¬ 
important variations in the renditions The first is usually the best 
rendition in such cases but transcription is made from the clearest, 
wherev er it occurs on the cylinder 

Mention has been made of a system of analysis dev ised and used 
by the writer This consists at present of 18 tables of classification 
Four additional tables were used in the analysis of 710 songs and the 
results were so similar in the tribes under analysis that these bases of 
classification were discontinued as being no longer necessary The 
discontinued tables concerned the metronome tempo of voice and 
drum a comparison of these tempi, and the pitch of the keynote of 
the song The tables now m use are as follows 

1 Tonality (dc ti rinined by the interval between the keynote and its third 
and sixth) 2 First note of song—its relation to keynote 3 Last note of 
song—its relation to keynote 4 Last note of song—its relation to compass 
of song 5 Number of tones compnsing compass of song 6 Tone material 
7 Accidentals 8 Structure (melodic or harmonic) 9 First progression— 
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downward and upward 10 Total numbor of progressions—downward and 
upward 11 Intervals m dow nword progression 12 Intervals in upward 
progression 13 Average number of semitones in an interval 14 Part 
of measure on which song begins 15 Rhythm (iiictir) of first measure 
16 Change of time (measure-lengths) 17 Rhythmic unit 18 Rhythm 
of drum or rattle 

Each song is analysed according to these tables as soon as it is 
transcribed These analyses are combined into a tribal group, and 
the tribal groups are, m turn, combined in a large total which shows 
the characteristics of all the songs under consideration About 1700 
songs have been transcribed and analysed but only 1073 have been 
combined m the large total The data to be presented are based 
upon this group of 1073 songs, comprising songs of the Chippewa, 
Sioux, Ilte, Mandan, Hidatsa Papago and Pawnee tnbes The 
songs analysed singly but not included in this total are those of the 
Yuma, Cocopa, Yaqui, Makah, Menominee, Winnebago, Tule Indians 
of Panama, and the Salish and Tsimshian songs recorded m Bntish 
Columbia A large number of Indian songs have been heard at tnbal 
gatherings and not recorded phonographically In all the tribes an 
effort has been made to obtain the oldest songs, recorded by the most 
rehable singers Special attention has been given to songs connected 
with magic or with the treatment of the sick V limited number of 
comparatively modern songs have been recorded for purposes of 
comparison 

The tables of analysis which chiefly interest us at present are Nos 
2, 3 and 6 from which the problem of scale in Indian music may be 
discussed The term “keynote ’ is applied to the tone which, by the 
test of the ear, appears to be the fundamental tone in the series of 
tones comprising the song This does not present a claim that the 
Indian regards it in this manner The term is used for convenience, 
similarly to the ordinary notation in which the songs are transcribed 
Having decided upon the tone to be designated as the keynote, the 
analysis of the song proceeds upon that basis In a limited number of 
songs there is no apparent feeling for a keynote, such songs being 
pure melody without tonality These occur chiefly in the songs of 
tnbes which are not included in the present total They are classified 
as irregular in tonality and await further study 

On examimng Table 2 we find that 216 songs (20 percent) begin 
on the octave above the keynote, 150 songs (14 percent) begin on the 
twelfth, and 285 songs (27 percent) begin on the fifth above the, 
keynote The ratios of these intervals are respectively 2/1, 3/1, and 
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3/2 On examining Table 3 we find that the keynote is the final tone 
in songs (56 per cent) and the fifth is the final tone in 342 songs 
(32 percent) The data in these two tables indicate a feeling for 
tones ha\ ing simple vibration ratios such tones forming what may be 
termed the boundaries of the songs 

\t this iRiint it should be stated that the writer uses the term scale 
for convenience It is applied onl> to the series of tones commonly 
known as the major and minor diatonic scales appearing either in 
complete or incomplete form and to the five five toned scales which 
are designated by Helmholtz appearing m complete form The 
V ibratioii ratios m the first named are as follows 
Major di itomc scale 

9/8 10/9 16 15 0/8 10/0 0 8 16 15 

Minor diatonic scale 

9 8 16/lo 0 S 10/9 16/15 0/8 10/0 

The tone material of the songs is presented m Table 6 and liefoie 
considering the principal groups mention should be made of a group 
of 71 songs (6 per cent) which contains a laige variety of songs not 
otherwise classified In this group are 42 songs vihieh m the first 
j ear of the w riter s work w ere transcribed in out line no keynote being 
designated There are 12 songs classified as irregular in tonality 
and other series of tones appearing only twice m the 1073 songs 
The largest subdivision of this group consists of 10 songs containing 
the first second fifth and sixth tones of the diatonic octav e (vnbration 
ratios 9/8 4 3 9/8 6 j) This group may contain material of value 
but our piesent concern is with the largei groups 

Ihe seven tones or degrees of the diatonic octave (major or minor) 
occur in 02 songs (5 I per cent) Six tones occur in 204 songs (10 
percent) and four tones in 319 songs (29 per cent) The number of 
tones preferred by the Indian is five since 409 songs (46 4 percent) 
cont nil 5 tones or degrees of the diatonic octav e 

Within the group of songs with five tones we find that 236 (47 t 
percent) contain the series of tones designated by Helmholtz as the 
fourth five-toned scale and commonly known as the major pentatonic 
scale having the following vibration ratios 

9/8 10/0 6 5 10/9 6/5 

Next in number are 106 songs (20 percent) which contain the 
series designated by Helmholtz as the second five-toned scale and 
commonly known as the minor pentatonic scale having the following 
vibration ratios 


6 5 9/8 10/9 6/5 10/9 
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A small group 18 m number contains the first five-toned scale 
accordmg to Helmholtz which has the following vibration ratios 

10/9 b/'j 9/8 10/9 6/5 

Only 2 songs are based on the fifth five-toned scale which has the 
following vibration ratios 

6 o 10/J G > 9 8 10/0 

The other songs containing o degrees of the diatonic scale are in 
many combinations of tones and are not legarded as on any scale 
In 107 of these five-toned songs (not on the pentatonic scales desig 
nated by Helmholtz) the seventh and one other degree of the octave 
are absent The total of 1073 songs does not show this group in 
detail but in a prev lous total of 820 songs we may examine the numlier 
of songs in which two degrees of the diatonic octave are absent In 
this we find the largest group to be 29 songs which lick the seventh 
and sixth degrees this series having the vibration ratios 9/8 10 9 
lb la 9/8 4 3 Next to the largest group comprises 2b songs which 
lack the seventh and second degiees this senes having tlie vibration 
ritios 5/4 16/15 9S 109 65 The general proportions would 
be the same if (his detailed observation were extended to the analysis 
of 1073 songs In the five-toned songs we find that 1J omit the sixth 
and one other tone while in 10 songs the fourth and one other tone 
do not occur It is therefore apparent that the seventh degree 
of the octave is omitted in a larger number of these Indian songs than 
any other degree of the octave 

table 7 is devoted to a consideiation of accidentals or tones chro 
matically altered In 923 songs (8b per cent) there are no accidentals 
In 25 songs (minoi in tonality) the seventh is raised a semitine and 
in 22 songs the fouith is similarly raised These are the largest groups 
containing only one accidental Songs containing two accidentals 
number 89 and are of so many sorts that a detailed consideration of 
the group is not practical at this time 
hrom the foregbmg it appears that tones with simple vibration 
ratios are preferred by the Indians under observ ation as the boundary 
and the tone material of their songs also that the seventh is the 
scale-degree most frequently omitted and the seventh and fourth 
are the scale-degrees most often altered chromatically in the songs 
It IS not enough for our purpose however to consider the tones 
used by the Indians in their songs Eiiually important is the sequence 
in which these tones are used For example Indian songs containing 
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the tones of the “major pentatonic scale” (fourth five-toned scale) 
do not resemble the Gaelic songs based on that scale, and the tone 
material frequently is not discerned until the song is analysed The 
sequence of tones is shown in Tables 11 and 12m which the number and 
sort of intervals are considered These tables show that the interv al 
occurring most freiiuently is the whole tone, or major second (9 8) 
The entire number of intervals in the 1073 songs under analysis is 
28,956, and the whole tone progressions comprise 11,741 (40 percent) 
of that number Next in fre<iuency is the minor third (6/ 5) which 
comprises 8,029 (29 percent) The interval of a fourth (4/3) con¬ 
stitutes 3,717 (13 percent), and the semitone or minor second (16/15), 
constitutes 1 117 (4 per cent) Attention is directed to the relatively 
small number of semitone progressions, which does not encourage the 
hypothesis that the Indian possesses a musical system consisting of 
small intervals or gradations of pitch The intonation on the semi¬ 
tone 18 more variable than on any other interval The tone tran¬ 
scribed as a minor third is more frequently a non-major third than a 
correct minor third It is interesting to note that the major third 
comprises only 2,932 (10 per cent) of the total numlier, as that interval 
IS part of the harmonic series already shown to be prominent in the 
framework of the melodies 

The mterval of a fourth has been found to occur most frequently 
in songs concerning birds, animals and motion Indeed, it may be 
said to charactense such songs For example, it is a prominent 
mterval m songs with the following titles which are derived from the 
words of the songs “The ravens are singing,” “The big bear, to his 
lodge I often go,” “I am raising my pipe,” and “A bubbling spring 
comes from the hard ground ” The fourth may be called a progressive 
mterval, implying action that is to be completed 

The foregoing general observation on a large number of inteivals 
18 , m the writer’s opimon, more important than an mtensive study 
of a limited number of intervals Indian music is mental in its origin 
and the Indian evidently “thinks” most clearly the mtervals which 
have simple vibration-ratios His deviations ufvolve a piersonal 
element To follow such deviations is apart from our present purpose 

We will now proceed to a peculiarity of Indian songs which can 
hardly be tabulated but which is observed when the songs are studied 
This may be termed an “mterval formation” and has no counterpart 
m the music of civilization It occurs most frequently m songs that 
lack a keynote and are classified as irregular m tonahty Perhaps, at 
some future time the basis of classification may be changed and the 
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songs divided into those which have a keynote and those which are 
formed by successive intervals In many of the latter songs a few 
measures are withm a small compass, the next few measures are 
within a different compass, and so on to the end of the song with no 
binding intervals that would unite these small groups m relation to a 
common keynote For example, a song for the treatment of the sick, 
recorded by Pigeon-hawk, begins with a few measures on the descend¬ 
ing fourth A to E, these are followed by a few measures on the descend- 
mg fourth G to D, and the song closes with measures on the tones 
D to A Each phrase is complete in itself, like a separate melody 
In the songs of the Northwest Coast, not mcluded in the present 
collective analysis this peculiarity appears as a whole-tone formation, 
many songs haMng a compass of three or four tones with phrases 
based on whole tones repeated within that compass In such songs 
the feeling for a keynote is less prominent than the stepping fiom one 
tone to another which is adjacent or desirable for some other reason 
This indicates the complexity of Indian music and the danger which 
lies m the making of generalizations 

It IS difficult to trace the history of an Indian song moie than 150 
years and with the utmost care in selection we cannot lie certain 
that every recorded melody is of purely Indian derivation The 
Indians are imitative and when visiting other locahties they are 
particularly eager to hear and learn new songs In this manner 
there may have been alien influences m their music which they do not 
recognise The liaqui Indians, living on the Mexican border, said 
they had two sorts of songs one of which was their own and the other 
was “like Mexican music ” Examples of both were recorded the 
former being ceremonial songs and the latter being modern songs 
accompanied by the guitar One song vv as recorded on C ape Flattery 
on the northwestern boimdary of the United States, which closely 
resembles the Cocopa dancing songs recorded in southern Arizona 
by members of a tribe which lives partly in the United States and 
partly in Mexico It is said that long ago the Spaniards visited Cape 
Flattery and this coincidence is interesting Other songs recorded 
on Cape Flattery resemble chants, yet are not like the chanting in 
the Roman Cathohe Church and we are reminded that the Russian 
C hurch IS widely established in the far north Possibly this may have 
influenced the Indians from Cape Flattery on some of their jouiney- 
ings Songs recorded by Indians living on the west coast of British 
Columbia are characterised by a fluency and easy tunefulness that 
bears no resemblance to typical Indian songs but is like the easy. 
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pleasing melodies used m missions of the Roman Catholic Church 
The writer was not surprised to learn that the Roman Church has 
missionaries in that region and that ceitain of the recorded songs were 
used m Christmas festivities Ihe presence of such songs demon¬ 
strates the necessity for collecting a large amount of material on w hich 
to base conclusions 

The most conser\ati\e songs of the Indians are those connected 
with old ceremonies the songs heieditarv in families the songs 
recened in fasting dreams and the songs used in the treatment of the 
sick \ a ei y large majority of the songs collected and analysed by the 
writer belong to these classes but other songs are also collected in 
order to secuie a complete lepresentafion of i region and to afford 
material for companson If modern songs should be found to pre¬ 
dominate in a region the writer would go elsewhere to collect songs 
The desirability of a field for research is estimated by the number of 
medicine men still Ining and by the extent to which the native reli 
gious customs arc observed Distance from towns is also a factor 
hor eximple the village on (ape Hatterv wheie work has been 
conducted for two seasons is reached only by water and there is only 
one steamer a week carrying freight and a few passengers In winter 
this boat IS often unable to land because of the high waves The 
isolation of this village adds value to its musical material Other 
songs hav e been recorded in a mountain village about 130 miles from a 
railroad The Indiana came a considerable distance to this village 
in order that their songs might be recorded phonograplucally On 
the southern desert the writer has travelled more than 80 miles from a 
town or a telephone to record songs from the Indians once spending 
C hristmas in such a localitv and attending a remarkable dance that 
was held onl> on ( hristmas night This dance was given on the 
desert sand and was a wonderful sight m the moonlight Many 
similar incidents could be lelated but do not concern our present 
purpose 

Mention maj here be made of the use of a rest in Indian songs A 
pause for the taking of breath is noted only m records made by younger 
Indians It occurs rarely and can be distmgmshed from a musical 
rest as it does not occur uniformly in all renditions of the song A 
rest occuired m only 10 Chippewa songs (less than one-half of one 
per cent) but was found m 13 (more than 11 per cent) of the Ute 
songs being given with care and distinctness It is used to a much 
larger extent in the songs of southern Arizona and m those recorded on 
Cape Flattery If we were to form our opinion of Indian songs 
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according to those of the Chippewa we might imagine a resemblance 
to the songs of the Hindu concerning which it is said that “Rests are 
seldom written (except in order to break up the metei intentionally 
m a dramatic way) m any of their songs They appear to 

take breath when they want to take it, not at the end of words ”* 
Further expenence shows that such a conclusion would be erroneous, 
as rests are effectively used m the son^ of many Indian tribes 
The suggestion that Indian melodies are based on the tones produced 
by an instrument is untenable, as the only instruments used by the 
Indians that produce tones of different pitch are the flute and whistle 
The first was formerly made according to the physical measurements 
of the man who was to play it, and the second produces two tones 
by a peculiar manner of blowing it Neither instrument produces 
tones of sufficient accuracy to fonn the basis for songs 
Ihe rhythm of Indian songs is characterised by accents unevenly 
spaced, transcribed as measures of different lengths The tempo of 
the voice and the accompanymg drum or rattle are fiequently differ¬ 
ent, yet each is steadily maintained When the tempo is the same, 
they frequently do not synchronize, as proven by tlie test conducted 
by Dr Dayton C Miller and described m this paper 
Summary The music of the American Indians is formed and pre¬ 
served mentally, not visually The collective analysis of 1073 songs 
shows a perception of tones with simple ratios of vibration These 
tones, however, are freciuently used in what mav be termed an “in¬ 
terval-formation'' of melody which does not suggest a keynote and 
has no counterpart iii our musical usage The analysed songs of the 
North American Indians do not suggest a resemblance to the songs of 
Asiatic or European countries Interesting resemblinces to less 
distant music are occasionally noted but arc considered less important 
than the larger data obtained through collective analysis group 
of songs now designated as irregular in tonality is reserved for further 
study 

The rhythm of Indian songs shows more striking peculiarities than 
the melodic progressions In this connection we repeat the statement 
that Indian music was origmally associated with the working of 
magic and the treatment of the sick and that its use in the old manner 
persists, in many localities, until the present day 
The music of the American Indian is not an art, in our use of the 
term, but is primarily a means by which the Indian believes that he 


(ox Stranqways, Music of Uindwlan, pp 19Z-103 
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puts himself m coimnumcatioix with the mystenous forces of the earth, 
sea, and air. These are beneficent forces, though he regards them 
with awe and reverence, and he looks to their aid for safety m his 
daily life and for success m his undertakmgs The study of Indian 
music cannot be separated from a study of the Indian himself, his 
traditions and his highest behefs 

ZOOLOGY —A new francohn from Ahymnia.'^ Herbert Fried¬ 
mann, Amherst College (Commumcated by A Wetmorb ) 
Among the birds collected by the late Dr Edgar A Meams while 
on the Childs Frick Expedition to Abyssmia and East Africa, 1911-12, 
are two examples of a francohn unlike any known form They are 
nearest to Francohnus ofrtcanus psiiolamtu, but are much darker and 
more abundantly and heavily marked with both rufous brown and with 
black on the breast, abdomen, and flanks This new form I propose 
to name in honor of the leader of the expedition 

Francolinus afncanus frictci subsp nov 

Type U S N M no 24^201, adult collected m the Anissi Plateau 
(altitude 10,500 ft), Abyssmia 18 February 1912, by Edgar A Meams 
Subsp Characters Similar to psthlaemus G R Gray, but much darker 
above, the feathers largely blackish, the underparts as in psilolaemus but the 
breast abdomen, and flanks heavily marked with arrow-shaped black, sub- 
termmal marks as well as with broad spots of deep rufous brown, while in 
pstlolaemus the black marks arc very few and narrow, only the rufous brown 
ones bemg abundant, also the sue is larger (wing cf and 9 174 mm as 
against 104 167 mm m pstlolaemus) 

Measurements oj type wmg 174 mm , tail 81 mm , culmen from base 
27 mm 

Measurements of 9 (Jlopotype) wmg 174 mm , tail 83 mm , culmen from 
base 26 5 mm 

Range known only from the type and topotype, both of which come 
from the heath zone at 10,500 feet, Arussi Plateau, Abyssinia According 
to Dr Meams' field notes, it is abundant up to 11,000 feet 

Remarks I have been able to compare these two birds with but a single 
example of pstlolaemus, an adult female from Antoto, Ab^mia, and with 
the colored plate m the Catalogue of Birds m the Bntish Museum,* with 
which the Antoto specimen agrees very closely 

The female of /ncfci is similar to the male but is very slightly darker above, 
has more of the black markings and less of the reddish brown ones below 
It seems that frickt is the representative of pstlolaemus m the very high 
districts of the Arussi country 

• Received July 9,1928 

* Vol 22, pi J 1893 
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PHYSICAL CHEMISTRY—Pe/roieum and the filUnng earths^ 

P G Nuttivg, U S Geological Sur\ey 

It has been well known to chemiata for many years that many 
clays, soils, etc, are attacked by certain salt solutions, giving off 
some things and taking up others* In 1907, E C Sullivan of the 
U S Geological Survey published a comprehensive review of the subject 
including his own investigations {Bull 312) Sullivan powdered his 
mineral, covered it with twice its weight of known salt solution and 
after sev eral days standing with repeated shakings, analyzed the solu¬ 
tion for changes What happened was simply a base exchange according 
to the moss law Copper sulphate solution in contact with kaolin, for 
example, gives up copper to the kaohn and takes up calcium in its 
stead The solution of mineral by the solv ent (water) and the adsorp¬ 
tion of basic ions from solution by the sohd were both found to be 
relatively small but either may have placed an important intermediate 
r61e in the base exchange 

In the case of earths used in filtering oils, the liquid contains many 
organic i adicals v arying widely in basicity The filtering earths are 
sihcates which are combmations of bases with the weak sihcic and 
alummosihcic acids There can be little base exchange proper betw een 
the oils and the untreated filtering earths, howev er, for the exchange¬ 
able orgamc radicals are too weak Furthermore, in such filtering 
action as may occur, the reaction products (silico hydrocarbons) 
are not generally soluble in oil To get good filtering action the filter 

‘ Published by permission of the Director of the U S Geological Survcj Heoeivcd 
June 20,1028, revised July 23,1928 

•H 8 TaoifPBON Journ Roy Agno 8oc 11 68-74 1860, J Thomas Wat 

ibid 11 313-370 1860,18 123-143 1852,16 401 1854 
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must have its basic radicals removed, leaving open bonds ready to 
attach to the radicals of the oil to be filtered In other words the 
filter 18 chosen or prepared so as to have terminal hydroxyl (-OH) 
radicals Heating drives off water from these, leaving the open bonds 
essential for filtering The filtering action is a removal of the less 
firmly bound alkyl radicals of certain hydrocarbons 
A theory of oil adsorption and filtration essentially as given above 
was advanced by the writer in 1926 on the basis of known data and 
some preliminary mvestigations * Supplementary work smce that 
time has confirmed this theory and supphed many interestmg details 
The ideal filter of this class is of course sihca gel In this case a 
hydrosilicon cham 


H H H H 

till 

0 0 0 0 

till 
H—0—Si—O—S i— 0—Si—0—Si— 
till 
o o o o 

till 

H H H H 


(n+l)HiO nSiO* or Sin(OH)ia+tO„_,, contaimng about 23 per cent 
water is heated nearly to red heat until the water is reduced to about 
3 per cent and used before more water can be taken on from the air 
The stripped chain will have somewhat the form 

T 

o 

I 

the free bonds extending out partly from Si and partly from 0 atoms 
The last of the water is driven off only by heating to very high temper¬ 
atures (800-1000°C ) for some time Such treatment destroys filtermg 
power and the power of taking up water, perhaps because the free 
bonds unite with each other, reducing the silica gel to inactive quartz 
0«Si“0 having but slight affimty for water or for acid or basic 
radicals 


* Geochemical relations between petroleum, silica and water Eeon Geol May 
1026 
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Alumina and feme oxide make almost as good filters as silica if 
prepared by drying the hydroxide gel Their action appears to be the 
same as that of silica gel toward hydrocarbons Colloidal sihcates of 
the metals (Cu, Zn, Ni, Pb, Mn, etc) precipitated from salt solutions 
by sodium silicate, washed and dried, were also found to be good filters 
A slight trace of acid remaimng on a filter does not affect its action, a 
trace of alkah destroys it A large surface area, and free percolation 
of oil are essential * 

This theory of the filtermg action of sihcates on oils assumes an 
affimty or surface reaction between the silicates and certain hydrocar¬ 
bons resulting in a film of organic silicate (or sihco hydrocarbon) over 
the surface Many hundreds of such compounds are known Much 
of the earher work on them was done by Fnedel, Crafts and Ladenburg 
and a number of them are listed m l^eilstem Much recent work on 
the structure of the more complex compounds has been done by F S 
Kipping* and by Schlenk \ common characteristic of their structure 
IS of mterest here 

In a hydrosilicon molecule, bi atoms are usually not directly at¬ 
tached to each other, an oxygen atom inter\enmg In the hydro¬ 
carbons, carbon is bonded directly with carbon without interven¬ 
ing oxygen In the structure of the orgamc silicates a mixture of 
the two habits pre\ails Triethylsihcol is considered (CsHi)»hiOH, 
the hydrogen is bonded through O, the ethyl radicals are not In 
CiH,hi(()CsHj)i, three of the ethyls are bonded through O while one 
IS not \ partly stripped (of H*0) hydrous sihcate, us indicated above, 
has open bonds partly from Si and paitly from 0 atoms, hence might 
well be selects e toward alkyl radicals of various kinds 

This selective action mav account for the varied action of different 
filters toward oils Many filter to water white, some filter to an 
amlier color, some (slightly alkaline oi moist) filter to i canary yellow. 
Some natural earths are best on mineral oils, others on \ egetable oils 
Some will even render fish oils tasteless and odorless Fats and vege¬ 
table oils contaming oxygen would be expected to require a different 
filter from petroleum contaimng little or none Usmg very dilute 
solutions, the writer has prepared sihca geb (abo those of alumina and 

* The adsorption of piperidine, nicotine and sixteen other organic compounds from 
water solution by silica, alumina and feme oxide has recently been studied by Grbttik 
and Williams Joum Am Chem Soo March 1028 They found adsorption by silica 
gel to be roughly proportional to the basicity of the adsorbed compound The adsorp¬ 
tion of feme oxide varies widely with mode of preparation 

' Cf Orgafuc denvaltve* of silicon XXXIl Journ Chem Soo 1937 104 
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feme oxide) so powerful as to break up paraffin hydrocarbons, even 
paraffin itself and very stable oils of the nujol type 
A spent fullers earth cannot be washed clean by even the most 
powerful solvents (such as tetrachlorethane) or detergents Even a 
boiling sodium carbonate solution fails to lift the film coatmg the 
grains Bummg to 800°C m air simply carbonizes it though some 
earths may be used four or five times by burning off Bummg m pure 
oxygen remo\es most of it This beha\ lor indicates the formation of 
some compounds much more stable than any simple hydrocarbon 
A good filter may be flushed with e\en a heavy clear oil and this 
afterward driven out by a black crude The filtering action is not 
impaired A filter with all its —OH radicals in place (i e with no 
open bonds) would be expected to filter out only basic radicals stronger 
than OH This appears to be substantiated by experiment An 
undesiccated filter takes out the black and dark brown near-carbons 
from petroleum but passes the lighter yellow and orange colored oils 
The matter of color in oils, fats and waxes is a \ ast subject m itself 
Considermg bnefly only the petroleum hydrocarbons, if we plot as 
ordmates the senes C nHta-* CnHi„, CnH,„_j, C„H»n- 4 , etc, and as 
abscissae the number of carbon atonus, the region of colored hydro¬ 
carbons hes to the left of the diagonal C„Hn (acetylene, benzene, retene, 
etc) where the hydrogen atoms are fewer than the carbon atoms in 
the molecule The higher the carbon ratio, the higher the color It 
IS the near carbons that are filtered out (retained by the filter) while 
the colorless hydrocarbons, havung more hydrogen than carbon atoms 
per molecule, are passed by the filtei* oi are \ ery loosely held 
Many of the best filtering earths must be acid treated and washed 
before being dried for use os filters These have termmal —OK, 
—ONa or —OjMg radicals \cid treatment converts these to —OH 
and salts Washing out the s ilts and drying produces the open bonds 

necessary to filtration Greensand and serpentine make excellent 
filters after acid treatment Even naturd weathering and leaching is 
sufficient for some serpentmes Tests with natural clays high and low 
in alkahes and alkaline earths (selected by C S Ross) amply v enfied 
the theory just stated 

Still a third method of preparing filters is of scientific interest A 
nondescript mixture of clays, such as lexas gumbo, in itself almost 
without filtenng power, may be com erted into good filters by dissoh - 
ing m fused sodium or potassium carbonate Dissolving the fusion m 
hot water gives (1) an alkaline solution which is rejected, (2) a floe, 
chiefly colloidal alumina whuh is a good filter after washing and drying. 
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(3) a solid residue the acid extract of which yields a good filter after 
precipitation by an alkali washing and drying and (4) a final residue 
not soluble in acid which is a fairly giMid filter after grinding washing 
and drying It is theoretically possible to split up complex silicates 
by fused alkahes and to comerfc the components into filters by acid 
treatment 

In an oil sand that oil is considered adsorbed on or combined with 
silica which will not yield to washmg with gasoline The thickness of 
the fixed layer is readily determined for it may be completely removed 
from a non porous sand with chromic acid Usmg a very pure and 
umform sihca sand (lensleep Oregon Basin Wyommg 3850 feet) a 
thickness of 0 75 m was found which is 15 to 20 times the thickness of 
the water film adsorbed by the same silica at ordinary room humidities 
The clean sand soaked m an asphalt base oil over night acqmred a 
new film of very nearly the same thickness This method may be of 
assistance in the analysis of hea\ y oils and asphalts as silica is a definite 
weak Tcid 

Some geological and practical applications of the prmciples just 
advanced are of interest The question is often raiseil how could 
petroleum ha\e repliced water solutions in oil smds when tests show 
that water drives out oil and oil can not be made (by pressure) to drive 
out water except from the larger pores Ihe answer is simple If 
the petroleum contains heaw unsiturited hydrocailams the whole 
or some pirt of whuh is stionger th in OH these first coat the sand 
grains wluch then in effect become tar grams and absorb oil m prefer 
ence to w iter 

In the soila process for petroleum recovery developed by the writer 
in the laboratory and now being used in the field i sod i solution was 
found to be very effective in ficeing the sand from petroleum With 
tar coatetl sand grains the ictum of Ihe soda is much slower is the 
diffusion of the sod i through the adsorbed film is nece saiily verj slow 
^eveitheless m the end very clem removals are obtained Much 
effort has been spent on the meisurement of the retention of oil by 
sand Ignoring the enormt us effect of but i few parts per million of tarry 
constituents in the oil 

I nnidad asphalt contains uniformly 3o 5 pei cent of siln ate matter 
m the form of cl ly and fine eaith and 10 per cent watei of hjdration 
If this mineral matter is partl> a filtering earth as defined abov e then 
it is not diff cult to account for the form ition by the upward percola 
tion of an asphalt base petroleum With the clay wet ( nly the he ivler 
tars would be strongly adsorbetl carrying the clay with it m a defimte 
proportion 
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In summary then we may say that filters filter because of open O 
and Si bonds These are produced by remov al of H,0 from terminal 
OH radicals They act by attacking certain alkyl or weakly basic 
radicals of the hydrocarbons The result may be mere adhesion but 
18 in many cases a surface reaction m which a film of organic sihcate 
18 formed o\er the surface of the filter grains Many of the organic 
sihcates thus formed are insoluble m any single known solvent 

Clays of the kaohn type (kaolimte, halloysite, anauxite, H 4 AlsSisO.) 
do not filter because they contain no hydroxyl water that can be driven 
off leaving open bonds 

Clays of the lientonite type make only poor filters even after acid 
treatment because they contain only a little alkali replaceable by 
hydroxyl 

Good filters, either artificial or natural, are of two types, (1) those 
well supphed with hydroxyl water removable by moderate heating and 
(2) those ha\ mg originally had terminal alkali radicals subsequently 
comerted to hydroxyl by acid treatment 

The selective action of filters is readily accounteil for by the \ amng 
actn ity of open bonds toward orgamc radicals retamed by bonds of 
varying strength 

The penetration of petroleum into water-soaked sand and the possi¬ 
ble formation of Trinidad asphalt are discussed 


GEOLOGY— The stratigraphy and age of the Pleistocene deposits in 
Florida from u hich human bones have been reported ‘ C Wythe 
Cooke, U S Geological Survey 

Human remams m close association with extinct vertebrates of 
Pleistocene aspect have been found at three places along a hundred- 
mile stretch of the east coast of Honda In 1916 E H Sellards 
announced the first discovery at Vero, a town 65 or 70 miles north of 
West Palm Beach In 1924 F B Ixiomis found artifacts mingled with 
a similar extmet fauna at Melbourne, 30 miles north of Vero, and later 
Gidley and lioomis found human bones there apparently in the same 
bed with the extmet fossils Early m 1928 Gidley made additional 
finds at Melbourne and discovered another locality at New Smyrna, 
a town 15 miles south of Daytona and 100 imles north of Vero In 

' Read before the Geological Society of WaalungtOQ May 9, 1928 Publuhed by 
permuaion of the Director of the U 8 Geological Survey Received May 18,1928 
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a paper recently presented before the National \cademy of Sciences, 
Gidley reaffirmed his previous conclusions that man and extinct animals 
were contemporaneous In \ lew of these repeated di8CO\ eries of fossil 
man m Florida, it seems desurable to summarize agam the stratigraphy 
of the region and to attempt ♦© determme the age of the deposits 
in which the human bones are reported to ha\ e been found I shall 
assume throughout this paper that the human remams really occurred 
in and formed part of the bed to which they ha\ e been attributed by 
their discoverers, although it should be distinctly understood that the 
burden of proof of this very important fact lies directly upon those 
who have found the bones It is to be hoped that Doctor Gidley will 
soon publish an account of his latest observations and discoveries 
References to the hterature are listed in the footnote * 

The stratigraphic succession at \ero, Melbourne, and New Smyrna 
18 essentially the same The bed rock it all three localities us a marl 
compiosed of sea shells and sand and known as the Vnastusia formation 
Most previous writers have referred to it as the Number 1 bed This 
formation underhes the East Coast from St Augustine to Palm Beach 
County It IS obviously a Uttoral marine formation The shells m 
it are nearly all of living species and give no clue as to what part of the 
Pleistocene it belongs 

1 he Number 1 bed is overlam unconformably by the Number 2 bed, 
or, as I prefer t<i call it, the bone bed I he bone bed consists chiefly 
of fine sand At Melbourne the sand v aries from white to light brown 
and contains a few local irregular lenses of marine shells that appear 

’ L H Sellards Literature relating to f uman remains and artifacts at 1 era, Fla 
Am Journ Sci (4) 47 358-360 1910, Florida Ocol 8urv 12th Ann Kept, pp 1-4 

1010 (citoB 24 titles) H F Wickham Fossil beetles from Vera Flo da Am Jonrn 
Sci (4) 47 365-357 1010, Florida t.eol Surv 12th Ann lUpt pp 5-7 1010 T C 
Chamberun Investigation versus propagandtsm Jonrn Geol 97 305-338 1010 

F B Looms Artifacts associated unlh the remains of a Columbian clept ant at Melbourne, 
Florida Am Journ Sci (8) 8 608-508 1024 W H Holmes 7 he antiquity phan 

tom in American archeology Science, (N S ) 68 256-258 1025 If B Loomis Larly 

man i« Florida Nat Hiat 88 280-262 1026 J W Giulft Investigations of evi¬ 

dences of early man at Melbourne and Vero, Florida bmiths Mibp CJoll 78 23 26 
1926 O P Hat On the geological age of Pleistocene vertebrates found at Vero and 
Melbourne, Florida This Journal 16 387-302 1026 J W Gidley and F B Loomis 
Fossil man in Florida Am Journ 8ci (6)18 264-264 1926 J W Gidley Fossil 

man tn Florida (Abstract) Bull Geol Soc Am 37 230-240 1926 C Wytub Cooke 

Fossil man and Pleistocene vertebrates in Florida Am Journ Sci (6) 18 441-452 1926 

0 P Hat a review of recent reports on investigations made in Florida on Pleistocene 
geology and paleontology This Journal 17 277 283 1027 O P Hay Again on 

Pleistocene man at Vero, Florida Ihis Journai 18 233 241 1028 
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to have been washed or blown m from the sea at a time when the shore 
stood close by Where shell lenses are absent the bone bed appears 
massive or is streaked horizontally by dark carbonaceous sand The 
bone bed ranges m thickness from a thin film up to perhaps 10 feet 
No muck, peat, or leaves have been found in it at Melbourne, although 
the bed that has been correlated with it at Vero contains local accumu¬ 
lations of vegetable matter in old drainage channels 

It IS possible that the bed at Vero called “Number 2 ” by Sellards is 
younger than the Numlier 2 bed at Melbourne, for “within the stratum, 
filling holes or channels in the underlying deposit, are found local 
accumulations of muck, includmg often wood, sticks, acorns, snail 
shells, and vertebrate fossils As a rule the sand near the base of this 
stratum is light-colored and distinctly cross-bedded ”* This description 
fits the stream deposits much better than it fits the bone bed which T 
saw in a freshlv-dug trench at Vero in 1926 Sellards’ original excur- 
vations are filled or overgrown 

I have called the Number 2 bed the bone bed because it contains 
great numbers of Ixines Many of the bones represent species that are 
now extinct \mong them are camels, horses, mastodons, elephants, 
tigers, and armadillos Man lived among them, for Doctor Cadley has 
found a skull, crushed as if trampled by an angry elephant These 
extinct animals, according to Dr O P Hay, comprise a fauna of very 
early Pleistocene aspect that is usually referred to the Aftonian or 
first mterglacial stage The association of human remains with this 
fauna is of the utmost significance, for it proves either that man has 
been in Amenca since the early Pleistocene or that the so-called 
Aftonian fauna did not perish at the close of the first mterglacial stage 

A few words as to the manner of accumulation of the bone bed are 
appropriate at this point Sea level had lieen depressed and the 
newly-emerged shell-covered bottom stood a few feet above tide 
Back of the sandy beach ridge lay poorly drained, grassy meadows, 
the pastures of countless herds, upion which wind-blown sand gradually 
accumulated and buried the skeletoas of animals that died there 
It 18 quite likely that the meadows were occasionally flooded by torren¬ 
tial rains, by back water from lagoons, or by salt water blown ashore by 
gales, just as the plains around Moorehaven were overwhelmed by 
I^ke Okeecholiee durmg the recent hurricane The presence of a 
few lenses of marine shells in the bone bed, a continental deposit, may 
thus be accounted for Some of the animaLs whose bones are found 


r II Sellardb Journ Geol 20 8 1917 
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in the Number 2 bed may have been drowned in floods, more, doubtless, 
died the natural deaths of the wilderness 

Sometime dunng this episode man appeared on the scene Some of 
his bones and implements were buried by the drifting sand and became 
part of the bone bed Others, remaining longer on the surface, were 
eventually covered by the stream and bog deposits that I shall now 
descnbe 

Lying upon the bone bed and effectually sealing it from the acciden¬ 
tal intrusion of objects from above, are patches of fresh-water deposits 
that have been called the “Number 3 beds “ At Vero and Melbourne 
the “Number 3 beds” are swamp and stream deposits that consist of 
muck and partly decomposed roots, bark, and leaves, interstratified 
with yellowish sand Fresh-water mussel shells are abundant m the 
stream deposit at Melbourne At New Smyrna, according to Doctor 
Gidley, there is no clearly-defined stream channel, but the bone bed, 
Number 2, is covered by a peaty l>og It is very unhkely that human 
bodies could ha\e been buried in the bone bed by sorrowing relatives 
without leaving easily discoverable traces of the hole in the peat bed 
through which the remains of the late lamented were interred Neither 
Doctor Sellards nor Doctor Gidley has detected any evidence of such 
intrusion The human bones must have been there before the peat 
bed accumulated 

The Number 3 beds are obviously recent The accumulation 
probably began immediately after a rise of sea level that drowned the 
valleys of Van Valkenburg (’’reek at Vero, Crane C reek at Melbourne, 
and St Johns River at Jacksonville on the East Coast and produced 
Charlotte Harbor and Tampa Bay on the West Coast The fresh¬ 
water deposits continued to accumulate until the process was inter¬ 
rupted by the cuttmg of dramage canals a few years ago How many 
years elapsed during this interval I am not prepared to say Estimates 
based upon the thickness of the Number 3 beds (about 5 feet at Mel¬ 
bourne) and the rate of accumulation of \ arious kmds of fresh-water 
deposits might be attempted but there are so many variable factors 
that such estimates would not be very rehable 

The topography of the region throws some hght on the probable ages 
of the beds The fossil-bearmg locahties near Vero, Melbourne, and 
New Smyrna are all on a nearly level plain that extends mland a 
distance of 20 or 25 miles and stands chiefly between the altitudes of 
20 and 30 feet above sea level They lie back of a low sandy ndge 
whose crest is less than 40 feet above sea level in the vicmity of Mel¬ 
bourne but which 18 more conspicuous and perhaps somewhat higher 
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near Vero This ndge probably w a former beach ndge that marks a 
temporary position of the shore durmg emergence of the sea bottom 

Ihe plain that I have just described is the lowest well-defined mem¬ 
ber of a senes of terrace plaias that front the Atlantic Ocean from Dela¬ 
ware Bay to the Straits of Florida In (jeorgia it is called the Satilla 
terrace It probably corresponds to the Chowan terrace of North 
Carohna and to the lalbot terrace of Maryland It obviously is an 
emerged sea bottom, for it is floored with sea shells Before its 
emergence the shore line stood at an altitude of approximately 60 feet 
above the present sea level Farther north m Flonda and in Georgia, 
still older shore lines can be traced on topographic maps at altitudes 
100 and IGO feet above sea level and there are e\ en higher terraces that 
also may be marine * 

These ancient shore lines and the flight of step-like terraces that he 
between them are supposed to represent different stages of the Pleisto¬ 
cene epoch The highest terrace being presumably the first to emerge, 
IS the oldest and the lowest being most recently under water, is the 
youngest ‘ ihe Satilla terrace with the 60 foot shore line does not 
correspond to the v eiy latest stage of the Pleistocene for, although the 
batilla is the lowest weU-defined terrace, there appears to be a still 
lower and younger terrace with a shore line 20 or 25 feet above sea level 
and bordered by the somewhat higher beach ndge mentioned above 
Stephenson has recognized such a low terrace m North Carohna and 
named it the Pamlico Wentworth has detected it also m Virgmia 

Doctor Hay has recently published the statement that none of the 
terraces, not even the one on which the fossil bones are found is marme 
because they do not contain any marme fossils • I his statement seems 
surprising m view of the fact, well known to Doctor Hay, that the 
Anastasia formation or Number 1 bed is composed chiefly of sea shells 
He IS evidently confusmg the deposits on the terrace with the terrace 

* For a description of the terraces in Georgia see C Wtthb Cookb Physical gcog 
raphy of Georgia Georgia Geol Survey Bull 48 21-38 1926 

' Melting of the existing polar ice caps would raise the level of the sea to a height 
comparable to that of the highest shore lino definitely recognized in Flonda If the 
Ian 1 has remained stationarj and the elevated shore lines correspond to inundations 
caused by melted ice then deglaciation during the interglacial stages of the Pleistocene 
was mure complete than now and the height of each shore line is a measure of the extent 
of deglaciation during the corresponding period If as is commonly assumed the 
highest terrace is the oldest and the lower terraces are progressively younger the highest 
terrace should have been under water during the first interglacial stage or before the 
first glaciation and the lowest terrace during the last interglacial stage Dunng the 
intervening glacial stages sea level may have been depressed below its present position 

•O P Hav This Journal 18 236 1928 
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itself—the table cover with the table V manne terrace is an emerged 
sea bottom The manne terrace at Vero and Melbourne strictly 
speakmg is the surface of the Number 1 bed which was the old sea 
floor The Number 2 and Number 3 beds which are nonmarme are 
on the terrace 1 hey correspond to the t ible co\ er 

It Ls true ns Doctor Hay contends that no sea shells have been 
found on the higher terraces but that fact does not outweigh other 
evidences of their marine origin The marine deposits on the higher 
terraces consist only of a thin veneer of loose sand What chince 
would sea shells embedded in poroas sand have of resistmg through 
many centuries the corrosiv e action of organic acids m the soil (ireat 
caves have been dLssohed in solid limestone by ram water in no longer 
time than the higher terraces hav e been abov e the sea 
What agency but the sea could distribute a cov ei of fine white sand 
over a plain several thousand square miles m extent on the divide 
lietvveen the Vtlantic Ocean and the Gulf of Mexico What agency 
but the set could build on the outer edge of this plain i sand bar 130 
miles long and 2 to 4 miles wide extending parallel to the present coast 
and 40 feet higher on the seaward side than on the landward side' I 
refer to the Okefenokee terrace and Trail Ridge 
Let us now trace the principal events in the history of Florida during 
the Pleistocene epoch Larly in Pleistocene time possibly during the 
first interglacial stage much of the peninsula of I lorida was submerged 
beneath the sea and the shore hne stood at the 160 foot level long 
sand bar now Trail Ridge was built northward into Ge irgi i from an 
island and shut off a sound similar to the preseht Pamlico Sound of 
North Carolina Later the sea withdrew to the 100 foot level Trail 
Ridge became the sea shore and the sound was conv erteii into Oke 
fenokee Swamp Once more the sea lowered and came to rest at an 
altitude of only 60 feet above its present level Ihe shore hne then 
stood at most places west of the present course of St Johns River 
The sites of Vero Melbourne and New Smyrna were still under water 
As a result of the next oscillation the sea halted about 20 feet above 
its present level Shell-covered barner beaches separated from the 
mainland by lagoons appeared above the waves were covered with 
vegetation and became the home of a great variety of land animals 
and turtles Sand blown from the beach gradually silted up the 
lagoons and accumulated in hollows in the lee of the beach ridge Man 
at last appeared This was the penod during which the bone beds at 
Vero Melbourne and New Smyrna accumulated 
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The next e\ent appears to have been a further emergence of perhaps 
60 feet The sea retreated to a position about 40 feet below its present 
level, the lagoons were emptied, and streams began vigorously to erode 
their channels 

Erosion had not progressed very far before it was checked by a 
submergence that drowned the lower courses of the streams and 
brought the sea to its present level This event may logically be 
considered the beginning of the Recent epoch 
The more important facts of history and stratigraphy can be sum¬ 
marized as follows Bones of prehistonc animals of early Pleistocene 
aspect and human bones were buried by sand blown from the neigh- 
bormg seashore and deposited on the Satilla terrace, a newly-emerged 
sea bottom Further emergence of 60 feet removed the shore to such 
a distance that deposition of sand ceased and streams began to trench 
the deposits already formed Partial submergence then choked the 
lower courses of the streams and made them boggy 
Deposits of three ages have been distinguished First, a Pleistocene 
marine shell marl, known as Number 1 bed Second, a Pleistocene bone 
bed with human remains, called Number 2 bed Thu-d, Recent stream 
and bog deposits called Number 3 beds 
As to the age of the bone bed In view of the long succession of 
Pleistocene events that preceded the emergence of the Satilla terrace on 
which it rests, it seems scarcely possible that the bone bed can be as 
ancient as the Aftoman or first interglacial On the other hand, it can 
hardly be the very latest Pleistocene, for we have to allow time at the 
close of the Pleistocene for an uphft and a depression If the emer¬ 
gence that followed the accumulation of the bone bed was contempora¬ 
neous with the Wisconsm glaciation, the bone bed might well have been 
formed during the Peorian or fourth interglacial stage 
The purpose of this paper has been simply to describe the stratig¬ 
raphy of the region m which human remains have been found and to 
endeavor to ascertain the ages of the various beds I have given no 
details regardmg the manner of occurrence of the human bones and 
artifacts because I have not been so fortunate as to find any human 
remains myself nor to be present when they were discovered by others 
1 have assumed that the association of human remains with the Pleisto¬ 
cene fauna as reported by Dr Gidley is so well authenticated that 
there seems little reason to doubt that man actually hved m Florida 
during the latter part of the Pleistocene 
Is it after all so surprising to find him there*^ Need we assume for 
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man a more rapid evolution than that of other almost equally complex 
m a mm als^ Nearly all of the existmg species of mammals are survn als 
from the Pleistocene The essential difference between the Pleistocene 
and the Recent faunas ls one of quantity rather than kind Many 
species became extinct during or at the close of the Pleistocene, but 
few new species or subspecies ongmated dunng that time One would 
therefore expect to find that the Pleistocene progemtors of the modern 
man are indistinguishable from ourseh es Other contemporary races 
of primitive man that are now extinct represent collateral Imes and are 
not our ancestors 

The presence of man m America, assummg that he originated m the 
old world, IS no more difficult to explain than the presence here dunng 
by-gone ages of camels, horses, elephants, rhmoceroses, and other 
genera that are now restricted to Afnca or Asia 


PALEOISTOIX)Gy —ChaTodenslic mamniala of the Early Pleistocene ‘ 
Olwer P Hay, Washington, D C 

For the wnter the Pleistocene ls the eiiuivalent of the Ice Age 
We may say that it began when the first ice sheet, the Nebraskan, had 
pushed southward to about the 55th degree of latitude It had perhaps 
even then begun to disturb the ancient drainage systems It ended 
when the WLsconsm glacier had retreated to the same latitude, opening 
up the mam river systems of our times Within that interval there 
had occurred momentous changes m the physiography of our continent, 
m its climates, and in its highest forms of animal life 
1 wish to discuss especially the composition of the m-unmahan hfe 
of the Pleistocene and some of the changes which it underwent 
The kinds of mammals that existed on our continent during the 
late Phocene are not sufficiently well known We know, however, 
that there were present a few edentates, various carmv ores of fiog-like 
and cat-hke forms, mastodons, tapirs, horses (possibly not yet Equus), 
peccaries, camels, and antelope-like hoofed animals After the close 
of the Pliocene no doubt some of those mammals, somewhat modified, 
lived on into the Pleistocene We are sure that a few of the edentates 
did so, also some of the tapirs, peccaries, camels, and some of the early 
horses 

About the beginning of the Pleistocene a passage was opened up 


* Received July 20 1928 
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between Asia and North America Ov er this many kmds of Old World 
mammals entered our contment Elephants of perhaps several 
species, new mastodons, bisons, musk-oxen, deer, moose, woh es, tigers, 
possibly horses and camels, descendants of former migrants from this 
country mto ksia, pressed m and spread over the land About the 
same time, perhaps a little earher, a highway was established between 
South America and North America and our land was invaded by the 
strange fauna of the southern contment The most conspicuous of 
these animals belonged to the order of Edentates, and consisted of 
huge ground-sloths, armadillos, and glyptodons More than a dozen 
genera of these edentates have been described, and they vaned in size 
from that of the existing Texan armadillo to that of an elephant Our 
early Pleistocene mammalian fauna was, therefore, a product of three 
continents and it was a fauna probably more abundant m numbers and 
more diverse in species than any other known 

About the genera and species of mammals which existed m our 
country during the first glacial stage we know httle or nothing, I mean 
little tliat IS derived fiorn actually discovered remains We can only 
judge as to their general nature from those which precedeil them and 
those which followed them 

I shall now attempt to show that certain important elements of the 
mammals I have mentioned existed m our country m what is believed 
to be the first interglacial stage 

Along the Missoun Riv er, from the northwestern corner of the State 
of Missouri to the mouth of Sioux River and along this to the north¬ 
western corner of Iowa, at many localities, have been discov ered de¬ 
posits, gravels and sands, intercalated between the first (l\ebraskan) 
and the second (Kansan) drifts These gravels and sands are known as 
Aftonian deposits In these have been discovered a considerable 
number of fossil mammals In one gravel pit near the town of Missouri 
Valley, 18 species have been reported Of these, 90 percent are extmct 
They represent eight families and twelve genera 'Ihere are two 
species of ground-sloths [Megahmyx and Mylodon), three species of 
elephants, one or two of mastodons, four species of horses, at least one 
species of camel, a moose, a bison, a musk-ox, a goat, the existmg bear, 
and a beaver 

In this one pit, therefore, have been found representatives of 8 
famihes of mammals, Megathenidae (ground-sloths), Castondae 
(beavers), hlephaniidae (elephants), Kqmdae (horses), Cameltdae 
(camels), Cemdae (deer), Bondae (oxen), and Ursidae (bears) 
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Near Akron, Plymouth County, were found two teeth of Stegomas- 
todon minjicua m Aftoman deposits In a deposit of the same stage, 
at Mapleton, Harrison C ounty, was found a fine tooth of Elephas 
imperator At \fton Towa were collected foot bones and a tooth of 
Htppanon 4t Rockport m noithwestem Alissouri, in the Aftoman 
sands and gravels, were found a foot bone of a horse a tooth of a 
camel, and a molar tooth of Hippanm 

Near the present post town of Peters ‘>hendan County, m north¬ 
western Nebraska near Niobraia Ri\er in a deposit of sand lying 
between 60 and 100 feet abo\ e the little tributary of the river, were 
collected many years ago about 20 species of mammals Of these at 
least 70 percent are extinct The fossils represented 13 famihes and 
lb genera Ihese include two genera of ground sloths two dogs, an 
extinct genus of bears (Arctotherium) a praine dog and a musk rat, 
a field mouse two elephants one of them /‘lephas imperator, an extinct 
genus of peccaries, three species of camels two species of prong horn 
antelopes one possibly the existmg species the other the extinct 
Capromeryx furafer ihe bed of sand contaimng these fossils is about 
12 feet thick md overlies late tertiary deposits Since the bed was 
laid down, Niobrara Hi\ ei has cut its valley nearly 100 feet deeper 

I ask you now to consider Pleistocene fo&sil mammals which have 
been found m the canyon of Tula C reek Briscoe and Swisher C ounties, 
Texas During probably the early part of the Pleistocene by a 
quickemng of a stream approximately 100 feet of deposits were re¬ 
moved from the Miocene 1 hen came a change either m a reduced 
slope of the country or in a smaller amount of water or both and 
deposition recommenced 1 here was hid down first ibout 30 feet of 
coarse sand, over this 15 feet of bluish clay then ag im course sand, 
and finally 25 feet of fine white sand 1 his v arution m the materials 
unphes changes m climate and of elevation and consequently this 
deposition of 90 feet of sand and clay required a long time Then 
occurred a more momentous change in affairs 1 he region must have 
been considerablj elevated as also the coimtry west of it for extensive 
cutting began 1 his contmued until a broad v alley had been eroded 
through all of that 90 feet of Pleistocene materials then through the 
Miocene and down into the 1 riassic clay below That canyon so cut 
IS, less than 10 miles farther down 400 or 500 feet deep We can not 
doubt that those deposits belong to an early stage of the Pleistocene 

Now m the first coarse sand laid down and in the last stratum of 
fine sand have been found numerous specimens of Pleistocene mammals 
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About 20 species ha\e been collected Ihese include a ground-sloth 
(Mylodon), a glyptodon, two elephants, one being Elephaa xmperator, 
from four to six species of horses, a peccary, four species of camels and 
two species of dogs All of the species collected are now extmct 
I ask you now to consider a fourth important locality, one whose 
geology certihes to the age of the fossils discovered 
Frederick, lillman Cbuntv, w m southwestern Oklahoma, about 
12 imles north of Red River From the town there runs northward for 
about ten miles a prominent ridge, and this near the town stands about 
100 feet above the adjacent country In one side of this ndge a sand 
and gravel pit has been opened and is being extensively operated 
The ndge is found to be a filled-up and abandoned river bed, probably 
that of the ancient North Fork of Red River Ihe filhng consists of, 
first, a stratum a foot or two thick, of broken rocks and gravel cemented 
by carbonate of lime, forming a mass of considerable hardness Above 
thLs IS a rather hard sandstone of about the same thickness This is 
overlam by some ten to fifteen feet of compact sand and gravel, while 
above all comes about three feet of a red clay The whole rests on a 
red clay of Permian age At present the North Fork runs about ten 
miles west of Fredenck and at a level of 200 or more feet lower down 
Now principally m the lowest cemented layer, but to some extent m 
the compact sand, have been discovered numerous fossil bones of 
mammals Smce they were buried there the river valley was filled 
and choked up, the river diverted mto other channels, and the imme¬ 
diate region has been eroded away more than 100 feet, while further 
west probably more than 200 feet It will be understood at once that 
a very long time must have been required to accomplish that work 
Inasmuch os the ammals found there are m general the same as those 
found m the three other locahties mentioned it is concluded that the 
time of their bunal was during the first interglacial stage llie fossils 
collected consist of a megalonyx, a mylodon, a mastodon, a glyptodon, 
three or four horses, a large tapir, a large and a small camel, a peccary, 
an elephant more primitive than E tmperalor, two other elephants, 
a mastodon which appears to belong to the long-jawed genus Gompho- 
thenum 411 of the species are extmct 
Collecting together then the animals found in the western Iowa 
locahties (1), that on Iviobrara River (2), that m Tula Canyon (3), 
Texas, and that at Iredenck (4), Oklahoma, we have the followmg 
list 
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Megalonyx jcffersonii 1, 2, 4 
Mylodon harlani 1, 2, 3, 4 
Glyptodon pctaliforus 3, 4 

Sjrmbos cavifrons 1 
Aftonius calvmi 1 

Bison sp mdet 1 

Equus complicatus 1, 3, 4 

Flcpfaas baroldcooki 4 

L niobraronsis 1, 2 

E imperator 1, 2, 3 

E laurentius 1 

I< colutnbi 1 2, 3, 4 

E Bcotti 3 

b bopcua 1,4 

E excclsus 1, 2 3 

E calobatus 3 

E pnmigonius ^ 4 
Mainmut airiencanum 1 

E tau ? 3 

M prpgenmm 1 

E semiplicatus 3 

Stegomastodon minficus 1 

Tapirus haysii 4 

(,omphothorium sp nov 4 

Platygonus comprcsaus 3 

( astor canadensis 1 

P sp indct 2, 4 

Caatoroidcs ohioensis ? 2 

Cainclops hucrfanonsis ? 3 

C vitakenanus 2 

C macroocphalus 3 

Microtus sp mdet 2 
Ondatra nebrasccnsis 2 
rhomomys sp mdet 2 
( ynoniys ludovicianus 2 

C kansanus 2 

C hcstemus 3 

licpus sp 4 

C mobrarensiB 4 

Ursus atuLneanus 1 

Lama sp nov 4 

Arctothenum sp mdet 2 

Camelus amencanus 2 

Fnocyon dims 3 

Eschatius conidcns 3 

Cams occidentalis 7 2 

Alecs shimoki 1 

( texanus 3 

Capromeryx furcifer 2 

C latrans 2 

Antilocapra amencana ? 2 

Sinilodon nebrascensis 2 


In this list there are included more than 50 species which appear to 
have lived during the first mterglacial stage I do not see how this 
conclusion can be escaped Most of those of the list represent mam¬ 
mals which are to be found m deposits all over the Great Plains into 
Texas and Mexico and many of them are found in Florida and South 
Carolina When white men discovered this continent the great 
majority (80 percent) of the ammals here listed no loi 45 er existed 

Now the question arises Did all of these animals that are now 
extmct, and many others ndt here mentioned, li\ e on until near or mto 
the Recent epoch and then suddenly disappear, or did the extmctions 
occur at various times during the first interglacial stage and since that 
time^ 

What can we learn about the longevity of mammalian genera and 
species on comparing them with genera and species of mollusks? 
^veral genera of mollusks have persisted ever since the Jurassic, 
many more from the Cretaceous The oldest livmg genus of mam¬ 
mals IS, I think, Didelphis, the opossum, and this comes down to us 
from only the Eocene Following Matthews list* we find that of 

«Bull U S Geol Surv No 361 
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90 Miocene genera only 11 now exist (12 percent) of species none 
With few exceptioas the Miocene species do not continue from one 
formation to the next In a geological sense therefore mammalian 
genera and species are short Ined This being true I hold that it is 
improbable that all of the species of the hst presented lived until the 
close of the Pleistocene In that first interglacial stage there were 
f thrown together three incongruous faunas and it was inev itable that 
in the struggle for existence some would succumb This would have 
happened even if the physical environment v^ere favorable but with 
the changes resultmg from three or four glacial stages and two or three 
mterglacial stages extinctions would be multiplied 
The fact that the collections from tl e older Pleistocene deposits 
show a much higher percentage of extmct forms than from known 
later ones is evadence that the extinctioiLs occurred at all times Had 
all the first interglacial species lu ed until the end of the Pleistocene 
collections from all of the stages would show approximately the same 
percentage of extinct species 

The history of the Plbistocene animals of Lurope shows that the 
older deposits contain a higher proportion of non-existing species the 
majontj or all of the earliest deposits being extinct 
(Dut of the hst which has been presented I select the followmg species 
as being a part of those of which we find no traces after the close of the 
first interglacial stage or at least after the Kaasan glacial stage 


Glyptodon pxjtahferus 
Lquus mobrarensis 
F laurentius 
F cxcelsus 
b semiphcatus 
E calobatus 
Camelops huerfanensis 
C hestemus 
C mobrarensis 


C vitakcnanus 
C niacroccpbaluB 
C kansanus 
bachatius comdens 
Cainelus amcricanus 
riephas liaroldcooki 
b imperator 
Smilodon ncbrascensis 


1 o these I add the following because they have been found associated 
with those of the number just given and are evidently of the same 
geological age 

Smilodon floridanus Megatherium nnrabile 

Neochcerus pmckncyi Chlamythcrium septentnonale 

Stegomastodon inirificus 


Here are listed 22 species of large and important ammals of which the 
writer affirms that they have not lieen found at any locality the 
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geology of which can be determined as being later than the first mter- 
glacial or the second glacial stages In support of my position I 
present the followmg five sources of evidence 

1 Remains of none of these species have been found m deposits 
overlying either the Kansan, the Ilhnoian, or the Wisconsin drift 
sheets Many other extinct species ha\ e been found m such deposits, 
gp:ound-sloths, a horse or two, the giant beaver, various species of 
peccaries, elephants and mastodons Species of the last hat furnished 
may be found around the bordeis of these drift sheets, and it is for those 
who beheve in their late existence to explain vvh> these animals did not 
venture to cross the moraines The mastodons and the elephants, 
Elepha^ horewi and E columbi, which more than once were driv en from 
the glaciated regions returned to their old pastures The camels which 
inhabited western Iowa did not return 

2 In a fissure m northwestern \rkans‘vs Barnum Brown collected 
about fiO species of mammals These appear to have lived about the 
time of the Ilhnoian drift stage Not one of the species of the last 
list presented was found there 

3 A considerable number of collections of fossil mammals have 
been made in the Appalachian Mountains from Ixiokout Mountain, m 
southern Tennessee, to hrankstown, Pennsylvama 4t liookout 
Mountain have been found a small horse, a ground-sloth and a tapir 
From Wmterburg, in northeastern Temiessee, there have been de- 
scnbed 18 species of inammaLs, including 2 horses, a tapir, 3 deer, and 
EUpkaa horeus In Wythe County, Virginia, Cope long ago collected 
19 species of Pleistocene mammals, among them a megalonyx, a tapir, 
a horse, a peccary, a bison, and an extinct bear From a cave in 
western Maryland the writer has recorded 24 species of mammals, 
including 2 horses, 6 peccaries, 2 deer, an elephant, probably EUphas 
columbi, and one species of saber-tooth tiger From a fissure in lime¬ 
stone, near Comganville, Maryland, Gidlcy collected 40 or more species 
of mammals, among them an extmct bear, a mastodon, a horse, a 
tapir, 5 species of peccaries and many small species of rodents 

Near Frankstown, Pennsylvania, 10 miles south of Altoona, m a 
limestone cave, were collected by the Carnegie Museum, Pittsburgh, 
a considerable number of fragmentary fossils, a megalonyx, a tapir, 
a peccary, a bison, a mastodon, 2 bears, the dog jEnocyon dirus, a 
musk-ox, and a horse 

Now all of these collections made in the Appalachian ranges appear 
to belong somewheie about the imddle of the Pleistocene, m possibly 
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the "i armouth or the Sangamon mtergiacial stages In none of them 
are there any of the forms which I regard as peculiar to the first inter- 
glac’al If these species were then hvmg it is hardly comprehensible 
that they did not occupy that region At Nashville a large camel, 
perhaps a species of Camelops, has been found, accompanied by 2 
species of horses, a Mylodon, and a deer but these fossils occurred in 
stratified deposits at a depth of 30 feet and on a level with low water 
m the nver, so that there is no reason for behevmg that they are not 
old The occurrence of these at that locality shows that these animals 
were once able to visit that region 

4 The Mississippi embayment extends from Cairo to the Gulf On 
each side of the riv er is a deposit which has been called the Port Hudson 
In this deposit at various locahties have been found important fossils 

From a deposit of blue clay believed to belong to this Port Hudson, 
and overlam by some 50 or more feet of a later deposit, situated near 
Natchez, Mississippi or possibly partly collected from the later deposit, 
ha\e been described the following seventeen species of mammals 


Megalonyx jeffersonii 
M dissimilis 
Mylodon harlani 
Ercptodon pnscus 
Equus comphcatus 
E leidyi 
Tapirus haysii 
T terrestris 
Odocoileus virgmianus 


Symbos oavifrons 
Bison latifrons ? 
Mammut americanum 
Elcphas columbi ? 
Castoroidcs ohioonsis 
Ursus amcncanUB 
U amplidens 
Fchs atrox 


In Louisiana, in this Port Hudson, have been disco\ered at various 
locahties mastodons, elephants, mylodons, megalonyx, horses, and 
tapirs These genera and species are such as lived durmg the middle 
portion of the Pleistocene We have, however, no account of there 
ha\mg been found, either m Louisiana, or any of the states bordering 
on the Mississippi as far north as Cairo, any camels or any of the other 
extinct animals the writer named as characterizing the first mtergiacial 
deposits They abound, however, in Texas, and agam m Florida On 
account of the mild climate we might expect to find m this embayment 
Megatfwnum, Glyptodon, Elephas imperator, various camels, capabaras 
and saber-tooth tigers If they ever left their bones and teeth m this 
Mississippi River region the remams appear to have been swept away 
by the floods of that great stream or to have been buned out of sight 
m its later deposits 

5 There is another important deposit m which we might expect 
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to find descendants of the early Pleistocene animals named, if there 
were any such descendants This deposit, laid down dunng probably 
two distmct stages of the early middle and late middle Pleistocene, is 
known as the loess, a wmd-laid element It is found as a deep deposit 
along the Mississippi River from Natchez to northern Wisconsm and 
along the Missouri River to western Iowa and beyond In places it 
abounds in land shells, but it has afforded here and there a few verte¬ 
brate fossils In a deposit of loess at Alton, Ilhnois, the following list 
of 15 species of mammals were discovered many years ago 


Megalonjrx jcffersonii 
Equus ap mdet 
Platygonus cumbcrlandcnsis ? 
Sangamona fugitiva 
Cervaloes rooaevelti 
Rangifer muscatinenais ’ 
Taurotragus amcncanus 
Symbos cavifrons 


Bison sp indot 
Mammut anioricanum 
Castor canadensis 
Mannota monax 
Castoroides ohioonsis 
Gtomys buraarius 
UrsuB amencanus 


It will be observed that at least two-thirds of these fossils are of 
extinct species This suggests that their time of existence was well 
back m the Pleistocene Dr T^ighton who studied* the situation, 
was unable to determine with exactness the ages of the two beds of 
loess which overlay the bones The lowest bed may be as old as the 
late Ilhnoian or early Sangamon stages At any rate, none of the 
species regarded by the writer as belongmg to the early Plewtocene are 
present in the collection 

The writer mamtains therefore that he has demonstrated that the 
list of 50 species of mammals given on page 425 hv ed during an early 
stage of the Pleistocene, probably the first mterglacial, or Aftoman, 
and that, further, he has shown that those species have not lieen found 
to have existed after that stage 

If we extend now our mvestigations into Florida we shill find some 
mterestiug facts 

At Arcadia many vears ago about 25 species of vertebrate fossils 
were obtained Ihese consist of 15 mammals, an alhgator, turtles, 
sea fishes, and sharks The principal mammaLs ire a megilonyx, 
Chlamythenum septentnmiale two species of Glyptodon, two horses, i 
tapir, a mastodon, and two elephants, one of which ^Hepluisimj^rator 
Here we hav e many of the same genera ind some of the same spiecies 
as we have found m the four localities we have examined west of the 


•Journ Qeol 29 50&-514 



430 JOURNAL OF TUB WASIllNUroN ACADEMY OF SCIENCES VOL 18, NO 13 


Mississippi Ri\er Chlamylhenum we have not mentioned in any 
collection until now, but it is found in Texas associated with other 
early Pleistocene fossils 

\ second locality furnishing siimlar fossils is near Vero, St Lucie 
C oimty h rom a deposit about 2 feet thick hav e been descnbed about 
^ species of mammals besides birds and reptiles ^Vmong the mam¬ 
mals are Chlamythenvm, three species of horses, two tapirs, a camel, 
a bison, the mastodon, the giant capybara {Neochtprus), a large tiger, 
and the floridan saber-tooth, Smtlodon In a sandstone of qmte cer- 
tamly the same geological age the skull of hkphas imperalor was 
collected 

At Melbourne, Brevard ('ounty, Dr J W Gidley and Dr F B 
Loomis collected many vertebrate remains, among them Elephm 
imperator, three species of horses, one or more camels, Chlamylhenum, 
and Glyplodon It is wholly improbable that if these species existed 
durmg the middle and late stages of the Pleistocene, they had become 
so degenerate that they could not occupy the regions that I have 
mentioned 

1 he writer believes, therefore, that he is justihed in maintaimng that 
the deposits and their fossils found m the localities named and in other 
places in Florida and m Texas belong in the first interglacial stage If 
there are yet those who beheve otherwise it seems to be mcumbent on 
them to present their reasons therefor 


PALEONTOLOGY— A new species of hear from the Pleistocene of 
Honda James W Gidlev,>U b National Museum 
Two excellent papers recently published, one by Merriam and 
Stock*, the other by Kraglievich*, have done much to lessen the 
confusion which for many years has existed regarding the proper 
classification and relationship of the Arctotheres of the Western 
Hemisphere Memam and Stock placed the group under a sub¬ 
family of the Ursidae, Tremarctmae, to include the livmg genus 
Tremarctos, Arctothenum, and, doubtfully, Arctodus They recogmzed 
five descnbed species from the Pleistocene of North America, and 

' Published by permission of the Secretary of the Smithsonian Institution Received 
August 13 1938 

' Relaltonnhip and structure of the short faced bear, Arctothenum Contr Paleont, 
Carnegie Institution of Washington, 347 1-33 10 plates 1925 

* Los ArcU tcnos \orleamcncanos Ann Musco Nac Hist Nat, 34 1-10, 1 plate 
1 text fig , 1920 
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placed them, with the exception of Arctodm pnstinus in the genus 
Arctathenum, which is based on a South Amencan Pleistocene species, 
A latidens These authors recognized the nearer approximation of 
A haplodon Cope (Port Kennedy Cave) to the living Tremarctoa as 
compared with the western species 

In his valuable work cited above, Lucas Kraglievich has pomted 
out the genenc differences between Ardothenum latxdem and other 
South Amencan species and the North American species referred to 
that group, proposmg a new genus, Tremarctolhenum, to mclude the 
species yukonenae Lambe, »trmm Cope, cahfomicum Merriam, and 
doubtfully haplodon Cope This arrangement, satisfactory m other 
respects, still leaves m doubt the status of Arctodua Leidy,^ the first- 
named genus of this group As is generally known, the genotype, 
A pnahniia, was based on a smgle lower second molar from Pleistocene 
deposits of the 4«hley River at Ashley Ferry, South Carolina The 
type has apparently been lost and by some this has seemed sufiicient 
reason for discarding both the species and genus as indeterminate 
Since, however, the excellent figures and description given by I^eidy 
are sufficiently clear and the characters shown are such that its place 
m the Arctothere group can be established without much question, 
the name should be retamed regardless of what disposition is made 
of Tremarctoa and the other genera of the group 

Several specimens from the Pleistocene deposits at Melbourne, 
Flonda, representmg a new species here descrilied, evidently belong 
to the Arctodua group and furnish additonal reasons for reestablishing 
the genua 

A critical comparison of Leidy s figures and description of the type 
specimen with the corresponding tooth in Cope s type of Ardothenum 
("Uraua ’) haplodon seems to leave little doubt regarding the close 
relationslup of these species Their size and general proportions are 
identical, the only difference of importance being the slightly greater 
width of the talonid portion of the tooth in A haplodon, a difference 
which seems not of more than specific significance and may come 
within the range of individual variation 

The new spiecies from Flonda is in many ways intermediate between 
Arctodua and the livmg Tremarctoa but certam features seem to 
exclude it as well as A haplodon, and by inference, also, A pnatinua 
from the South Amencan genus Ardpdua tl^en, as now recognized, 
comprises the following species pnahnua T^idy, haplodon Cope, and 

< Proo Acad Nat Sci Pbila 7 90, 1854, Lxidt in HoLincs Pott-PUitlocmt of South 
Carohna,p 115 pi »3,figs 5,4,1860 
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flondanus Clidley. It may be distmguished from Arctothenum by 
the greater relative length of the molars, the relatively greater expan¬ 
sion of the heel, or posterior expansion of uppei m*, and the relatively 
broader, flatter, and finer tuberculated area m the upper molars 
mcluded between the continuous protocone-hypocone ndge and the 
bases of the main two outer cusps foiming the paracone-metacone 
ndge Arciodua may be distinguished from Tremarctos by its dis¬ 
tinctly longer relative space occupied by the premolars, indicating 
a longer muzzled species, the relatively deeper proportions of the 
jaw, and the distinctly higher position of the pomt on th6 antenor 
border of the coronoid process where it is met by the anterior end of 
the ndge which divides the masseteric fossa and the antemassetenc 
pit ‘ 

There aie doubtless other and perhaps better generic characters 
that may be observed when the species compnsmg the genus are 
better known 

In March, 1926,* Peterson described some fine material of a bear 
which he referred to “ArctotJienum haplodon ((’ope),” with which it 
agrees very closely in size However, if the figures may be rehed on 
for comparison, it seems to belong rather definitely to the western 
genus TremarctoUienum Kraglievich, as is decided by the very narrow 
talon of m* and the apparent absence of the finely tuberculated areas 
of the molar in general 

Arctodus flondanus, new species 

Type Parts of skull and jaws with dentition represented by upper I*, all 
the canines, left lower pm^ left lower mi *,», nght lower mj, upper m’ * » of 
both Hides, and alveoli of the left upper incisors and left pms 2 & 3 (Cata¬ 
logue number 11,833, U S National Museum ) 

Paratypea Teeth from the same locality and hon/on as the type (Cata¬ 
logue Nos 11,473, 11,474, 11,475, U S National Museum) and an upper m’ 
from Florida, exact locality not known (No 11,476) 

Type locality arid horizon Country C lub golf course, 2 miles west of 
Melbourne, Honda Ixiwer stratum of “No 2 bed” of Scllards, Pleistocene 

Diagnosta Size intermediate betw een the large Arciodua haplodon Cope and 
the living South Aincncan bear Tremarctos omatua Gervais Molars rela¬ 
tively long as in T omatua relatively long diastema bctwwn lower premolars 
2 and 3 and a soiiiew hat shorter one between ps and p 4 lAiwer jaw relatively 
deep depth at mi, including this tooth, as great as the combined length of 
the molai series, antemassetenc fossa relatively deeper and larger than in 
T omatua 

ArrfodwsyfojidanMs IS distinguished from A priatmua &nA A haplodon by 

‘This nami ih proposed to avoid the use of the customary misnomer, “double mas 
seteno fossa 

• The fossils of the trankstoun cave Bliss Coiinly Pennsylvania Ann Carnegie 
Mus , 16 (no 2) 286 21)2 pis it, S6 1926 
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its smaller swe and relatively narrower molars as well as by a tendency to 
greater numbers of the minute tubercles of the flat triturating surfaces of 
the molars 


Comparative Measuhemlnts 



/Ion /an u« 
Oidley Type 

hytlodm Cons 
Cut of typo 

ornatuM Gervaii 
No 210324 
I)«pt Hiol 

U & N H 


wn 

«« 


Upper dentxUon 




Length' of I' (base of crown) 

10 3 


7 7 

Width of I> 

0 3 


8 0 

Length of canine (base of crown) 

22 2 


18 3 

Width of canine 

14 6 


11 5 

Length of m‘ 

19 7 


17 5 

bieatest width of m‘ (posterior half) 

18 7 


14 2 

Length of m* 

31 0 


25 5 

Greatest width of m* (anterior half) 

IS 6 


14 2 

Jjower (UtUUion 




Length of ranine (base of crown) 

22 5 

30 5 

17 0 

Width of canine 

14 6 

10 0 

11 0 

Length of pi 

9 0 

11 0 (est ) 

8 0 

Width of pi 

5 6 


5 5 

Length of mi 

22 3 

2K 0 

20 0 

Width of trigonid mi 

9 5 

12 5 

8 6 

Width of talomd mi 

11 6 

13 0 

10 0 

Length of mi 

22 0 

20 e 

20 0 

Width of tngonid mi 

14 2 

18 1 

12 0 

Width of talomd mi 

14 2 

19 0 

12 0 

Length of m. 

IH 2 

21 2 

14 5 

Width of mi 

13 8 

16 3 

12 0 

Length of dental scries (canine to mi) 

133 7 

164 0 (cst ) 

103 5 

Depth of jaw at and including mt 

a> 0 

76 0 

49 0 

Diastema botwi'cii p, and p. 

11 3 

9 0 

none 

'Diastema betwci 11 pi and Pi | 

5 5 

7 6 

“"nf_ 


» Lenath — antero-posterior diameter Width — transverse diameter 


PROCEEDINGS OF THE AC\DEM\ VND AFFILIATED 
SOCIETIES 

ENTOMOIvOGTCAL SOCIETY 
397th meeting 

The 397th regular meeting was held December 1, 1927, in Room 43 of the 
National Museum Vice-president J E Graf presided 
Program Dr S B Fuackeh Control adtvthea on the pink bolUiorm tn 
the Southweat This subject is of interest from two standpoints (D The 
insect IS attacking a crop of enormous value, a leailing agricultural resource 
of this country, (2) the apparent total eradication of the pink bollworm where 
It tecamc established in the mam cotton belt of eastern Texas and Louisiana 
was a noteworthy achievement The present distribution of the insect 
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mcludes practically all the cotton-growing areas between the Pecos River in 
Texas and New Mexico on the east and ^cson, Arizona, on the west Of 
these areas the Arizona and western New Mexico portions are now the subject 
of clean-up measures and attempted eradication In the Rio Grande Valley, 
however, the Umted States is subject to continuous infestation from Mexico 
and the elimination of the pink bollworm from that section is not bcmg 
attempted Present operations include search for new infestations, stenhzar* 
tion of all cottonseed in the infested areas, compression and fumigation of all 
cotton lint produced before being moved to outside points, the mamtonance 
of road stations to prevent tourists from transportmg cotton bolls, and 
clean-up activities in the western part of the area to eradicate infestations if 
possible 

Discussed by Mahlatt and Howard 

Dr A C Baker The cattiMtgn of eradication of the Mexican fruitvoorm 
Anastrepha ludens The speaker gave a brief summary of the origin of the 
work and its progress and growth to date, and indicated on a map the various 
areas of infestation and centers of control operations Details lUustratmg 
the various ramifications of the work were brou^t out, especially the co¬ 
operation of citrus growers. Rotary clubs. Chambers of Commerce, press 
service, and prominent citizens m eradication campaigns A r4eum4 of 
miction activities was also given 
Disouascd by Bishopp, CriiRiB, Mahlatt, and Howard 
President David L Crawford of the University of Hawaii made a brief 
address, emphasizmg his special interest in Dr Baker’s paper because of his 
own work several years ago on the same problem He discussed some of his 
observations made in Hawau on the pest and outlined the status of the 
parasite control work He also gave a short account of the work and scope 
of the Fntomological Society of Hawaii 
Dr George Salt, of Bussey Institute, discussed recent observations on 
banana insects in the San Marcos region of Colombia, notably a bee, Tngona 
amalthea Oliv and a beetle, Colaejne hypochlore I^f He gave information 
regarding the life history, habits and control of Colaapm hypochlore Laf, 
which m recent years has been an important pest of bananas, especially 
in low and wet areas Good results have been obtained by drainage when 
lack of rainfall permitted 

Mr C P Clausen referred briefly to some of his recent activities m India • 
in connection with collection and study of parasites of the Japanese beetle 
PopiUiajaponica Newm At Shillong, he was especially fortunate in having 
the best possible location in the entire country for handhng the parasite work 
on a large scale 

Mr S S Cbossman, of the Gypsy Moth Laboratory, Melrose Highlands, 
Massachusetts, gave an account of the conditions following the recent flood 
disaster m Vermont He also rave a short r&um^ of the present status of 
the gypsy moth work in New England, including a review of the parasite 
situation since 1905 He emphasi^ the fact that the data thus far assem¬ 
bled in Europe, on parasites, especially the marked variations m species 
that predominate m certain sections, indicate that studies of this kmd should 
be made over a considerable period of years m order to obtain best results 
The regular program was followed by the annual election of officers 
Those elected for the year 1928 are as follows Honorary President, E A 
Schwarz, President, S A Rohwer, FirtA Vice-president, J E Graf, Second 
Vice-president, A C Bakzh, Recordim Secretary, J S W adz, Corresponding 
Seerdary-Treasurer, S A Rohwer, Editor, W R Walton, Executive Comr 
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mtUee, the officers and C T Greln, A N Caudell, and T E Snyder, 
Representing the Society as a Vice-president of the Washington Academy of 
Sciences, A G BOvino 

398Tn MEETING 

The 398th regular meeting was held January 6, 1928, in Room 43 of the 
National Museum. President Roiiwer presided The annual reports of 
the Recordmg Secretary, the Editor, and the Correspondmg Secretary- 
Treasurer were read and approved, and the latter referred to an auditing 
committee 

The President reported the recent death of a member of the society, Mr 
Jacob Kotinsky T E Snyder and A N Caudell were appointed to 
draw up suitable resolutions for presentation at the next meetmg, for the 
records of the society, and for the bereaved family 

Program R C Shannon Experiences in Oie Argentine The speaker 
gave a brief general survey of the Argentine, its location, physical contour, 
^mculture, imports, exports, character of inhabitants, social customs, etc 
’Hien he outlmed his itineraiy and summarized his entomological observa¬ 
tions, especially his work on various species of mosqmtoes, notably Anopheles 
pseudopundtpennts Theobald and related species, concerning which much 
detail was given Maps of the region were shown and locations of more 
important studies and observation pomts were indicated Mr Shannon 
hopes at some future date to give a paper covenng tnps to Patagoma, the 
Bolivian border, and the Cataracts of Iguazu Mr Shannon adds the 
followmg ‘T would like to state that my references to the life zones of 
Aigentina, about which there was some controversy, were very brief remarks 
abstracted and summed up from a paper which I presented at the Argentine 
Entomological Society and which has probably b^n printed by this time m 
the Anales de la Socicdad Entomologies Argentina This paper is entitled 
‘Contnbution to the Study of the Life Zones of ArMntina ’ The different 
regions which I indicated m my talk are primarily based upon the physio¬ 
graphic and climatic features, coupled with the presence or absence of forests 
In most of these areas, I found species of insects which appear to be peculiar 
to them, no doubt many occur, and it is, in general, evident that they repre¬ 
sent natural areas so far as fauna and flora arc concerned In view of the 
above, it would be better to call these regions ‘physiographic zones ’ I feel 
sure, however, that these different zones will be found to coincide closely with 
the life zones which would be proposed by the ecologist ” 

Discussed by Hvslop, Aldrich, Smder, Biskofp, and Rohwer 
Dr F C Craighead Forest insects A brief summary of major investi¬ 
gations of several of the more destructive speciis of trec-kilhng bark beetles 
of the renus Dendroctonus was given By means of maps, blackboard dia¬ 
grams, lantern slides and specimen report forms, the various areas of greatest 
infestation were located, the character and extent and methods of estimating 
mjuiy were descritx^d, and control operations were reviewed Some note¬ 
worthy details were brought out, such as the recent use of airplanes in esti- 
matmg losses by forest tree insects, and the relation of “blue stam" fungus to 
insect mjury in vanous sections of the country 

Discussed by Aldrich, Hvslop, St George, Walton, Currie, and 
McIndoo 

Dr B A Porter of Vincennes, Indiana, a non-resident member, made a 
few remarks He stated that he especially enjoyed the meeting because there 
was no mention of codling moth or of poison residues 
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399th meeting 

Tho 399th regular meeting was held Fcbruaiy 2, 1928, in Room 43 of the 
National Museum Presidents A Rohwer presided 
Program J A Hi slop Our nio«< mportoTit trweeis (address of the retiring 
president) The speaker commented on the present tendency m economic 
entomology to follow the line of least resistance From a vote cast by the 
working entomologists of the country as to the relative importance of the 
several insect pests throughout the United States, it would appear that the 
ten most Important insects, in their order of importance, arc Codlmg moth, 
cutworm, San Jos^ scale, bollworm, msshopper, plum curculio, boll weevil, 
Hessian fly, potato leafhopper, and white grub The insects were then taken 
up m detail and a careful analysis made of the actual damage done by each, 
as near as can be ascertained From this analysis the author concluded 
that the ten most important insects in the United States, in their order of 
importance, are Mosquito, boll weevil, bollworm, spruce budworm, potato 
leafhopper, Hessian fly, grasshopper, cattle grub, cutwonn, and chmch bug 
The next ten insects in importance are Potato beetle, cattle fly (other than 
grub), termite, corn root wonn, alfalfa weevil, plum curculio, codling moth, 
apple aphid, army wonn, and bark beetle The granary pests would rank 
seventh in this list if taken as a group {Author’s abstract ) 

Discussed by Rohwer, Howard, Morrison, Laurimfr, (Iraf, Bishopp, 
Snyder, Mann, Sassclk, and Bi ruess 

Curtis P Clalsen Entomology in Japan An account of the develop¬ 
ment of entomological science in Japan from the time of its inception, approxi¬ 
mately fifty years ago, to the pres'*nt timi was given, and the leadmg 
entomologists of the present day were mentioned An account was given of 
the lines of investigation bemg conducted by the various laboratones under 
the Department of Agriculture and Commerce, the Imperial Universities, 
the Plant Quarantine Servict, the provinces and the private institutions 
The principal economic problems wen discu8si>d and compared with those 
of other oriental countries and of the United States {Author’s abstract ) 
Discussed by Bi rgess, Howard, and Hi slop 

Dr Loren B Smith, of the Japanese Beetle Ijaboratory in New Jersey, 
spoke briefly alioiit his work He emphasiised the extreme difficulty of mak¬ 
ing really satisfactorv estimates of injury by Japanese beetle because of 
the many factors to be considen d, especially the varying value of injured 
trees—some being worth only sale value of the wood therein, whereas others, 
located on fine estates, possess a high valuation for aesthetic reasons He 
also reviewed briefly investigations dunng the past summer on the digestive 
system of the Japanese beetle in relation to the toxic effects of various chemi¬ 
cals, and effects on insects of what may possibly prove to be variations of 
radiant energy from various iwrtions of the spectrum 

J S Wade, Recording Secretary 

SC’IENTIFK NOTES AND NEWS 

Wm D Johvstov, Jr , has been appointed assistant geologist and Ralph 
M Leocjette junior geologist in the Water-Resources Branch of the U S 
Geological Survey 

Francis G Wells has Ijeen appointed junior engineer in the same branch 
of the Survey 
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MATHEMATICAL STATISTIC S — On damping effects and approach 
to eqmhbmim in certain general phenomena > Birgeb Meidell, 
University of Oslo, Norway (Communicated by Raymond 
Pearl) 


1 Introduction 

In various branches of applied mathematics one is often confronted 
with problems which involve a certain function of the time, called 
the resultant W (/) in what follows, that can be looked upon as built up 
through a cumulative process started and continually kept up by 
another function of time, the onginaUnr n (t), the effect of which on 
W (/) IS brought about through the intervention of a certain function 
of elapsed time, the distributor w (() 

'The following are some instances drawn from the field of population 
statistics The total existing population, or certain subgroups of the 
population, such as the number of men, or women, or men in certam 
age groups, at a certain moment of time, or the annual number of 
deaths or of marriages, are all resultants, i e , functions of time which 
are onginated through another function of time, namely the number of 
births in previous years, in these examples, the distributors are certain 
functions derived from the age distributions at death, at marriage, etc 
Again, the total reserve at a given moment for a particular kind of 
insurance is a resultant which is onginated through the “production,” 
1 e, the new insurance wntten each year, here the distributor is the 

> Received June 8, 1928 The present paper is a revised and somewhat generalised 
version of the author s article Ueber pertodtsehe vnd angenSherU Beharrungt'uiUlndt, 
Skandinavisk Aktuane Tidsknft 1926 


487 
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function of elapsed time that represents the total reserve resulting from 
a umt of production of one year for the kind of insurance considered * 
In all the above cases the effect of the distributor is limtled by the 
maximum length of human life An analogous limitation is present in 
a great variety of cases occurring in other fields 
The most important case is perhaps that in which the cumulative 
process IS such that the originator-element n { 7 ) 6,7 for the moment of 
time f = T IS the cause of a contribution of amount w ({)» (r)dr to the 
resultant at the subsequent moment of time f = t + f We then 
have, since u (f) = w {t — 7 ), 

W(0 =£ - r)n(r)dr (11) 

As, however, the originating process will in general start at some 
dehmte time which we may select for < = 0, we may assume n ( 7 ) =0 
for T <0, thus we obtain 

W{i) = £w{t ~ 7)n{7)d7 (12) 

If the originator n (t) is a constant n, we have 

W(0 = nj['« « - T)dr (13) 

which, upon substituting t — t=(, dr= — d$ (since t is a definite 
fixed time), may also be wntteii 

W{t) =nj['«;(()</{ (14) 

If the effect of the distributor is himted, 1 e, tu ({) = 0 for f > T, 
where T is some positive constant, we get for \ alues oft > T 

W (0 = n w ({) d { = const (1 5) 

This last equation expresses a well known equilibrium theorem 

* The advantages uf conHidoring actuarial reserves from this point of view has been 
pointed out by the writer in an article in Skandinavisk Aktuarie Fidskrift, 1921, p 210 
See also the work of Norwegian actuaries in Nyt beregningsgrundlag for livsforstkring, 
Oslo, 1022, p 27, and Fr Lange Nielsen A •proposal for a new bane , Skand 

Akt T, 1922, p 236 
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In practical cases where the originator and the distnbutor are 
known with sufficient accuracy, these e(]uations give a means of 
forecasting the magnitude of the resultant In particular, if n = 
const, and the distributor is limited, equation (1 5) gives a means of 
predicting the time from which there will be efiuilibnum in the sense 
olW = const It 18 obvious that it would be of great practical impor¬ 
tance to obtain criteria for cases in which equilibrium will be approxi¬ 
mately reached when the originator n {t) is not constant, the attempt to 
do this IS the chief aim of the present paper 


2 The Oriqinatob and the Distributok as Solutions of 
Integral Equations 

In the following we shall write equation (1 2) in the form 

W «) = ({) n « - t) df = j‘‘ (f - t) n (t) dr (2 1) 

A generalization of this equation would be 

ITU) =£rta<({)n.a-()df (22) 

where Wi and n< are two series of distributors and onginators, if either 
the «), or the ni are identically proportional, this case reduces to (2 1) 
In the present paper, attention will be confined to the case (2 1) 
Equations (2 1) are integral equations, in w (f) and in a (t) respec¬ 
tively, of the so-called generalized Abel type, to obtam practical solu¬ 
tions of them, it 18 desirable (when the nucleus remains fimte) to 
transform them by differentiation with respect to t, whence we obtain* 


^(0 

n(0) 


= w (0 


(/ - f)d{ 
~n"(()) 


W it) 

w (0) 


nil) + 


j* n (t) w' it — r) dr 
to (0) 


(2 3) 

(2 4) 


If in (2 3) the quantity n (0) vamshM, th^ differentiation must be 
repeated until n" (0) 0, and similarly if to (0) vanishes in (2 4) 

Equations (2 3) and (2 4) are integral equations, in to and n, respec- 


E B WIUSON, A dvanc«d Calculus, p 283 
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lively, of the so-called Poisson type, the existence theorems established 
by Volterra* give a solution of the form 


w (J) 


w'{t) X r«-£) 

n (0) n (0) 


(2 5) 


or, transforming the vanable of integration from ( to 
dr = -df, 


«. (0 


W'JO 

n(0) 




t -t, 


(2 6 ) 


in which r (< — f) is called the resolvent kernel or solvmg function 
numerical methods for determining 1 have been given by Whittaker,* 
Kameda,' and others If the kernel n' (t — f)/n(0) ^ K(i — () in 
(2 3) 18 of the form K (x) = L. at exp (c,x), where the a< and Cj are 
constants, r will be of the same form r (x) - at exp (y, a:), where 
the at and y, are simple functions of the a, and c, Jn particular, 
if n (i) = a + ^ sm \ t, K H -f) = 26 cos \ {I - (), where a, 0, 
X, 6, are constants, we have 


r (/) = 2 be~‘* (coa nt ~ vsian t), X» > 6’ 
r (0 «= 6e"“ [(1 - »-) + (1 4- *-) e""'], X* < 6* 

^ = 6 /„ = + V|X* - 6*1 


(2 7) 


3 Some General Relations between the Fluctuations op the 
Originator and the Value of the Resultant 
AT A GIVEN Instant 

Let ITo (0 be the function which expresses what the resultant would 
have been at time t (with the given form of w) if the originator had 
been equal to a constant tco, and let us find an expression for the 
dematum U (t) = W (0 - IV, (0 

If n, = n (0), we have from (1 4) and (2 6), remembenng that 
IV (0) = 0 and that the value of a definite integral is independent of 
the particular vanable in J;erms of which the mtegrand is expressed. 


* GotnuiAT, Coura tPAndlyae, 3 ed , T III, chap xxx 

•Whittaksii Proc Roy Soo Lond 94 367 1918 Whittakcb and Robinson, 

The Caleulua of Obaervaltona, p 376 

' Kamkda, Tdhoku Math Journ August, 1924. 
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1/ (0 « W” («) - j]* n (0) w{t)dt 

or, interchanging the order of the integrations by Dinchlet’s Formula,^ 

t/(/) = J]'d{j]'r(f)VF'(r-{)dr 

Hence, evaluating the second integral (in which W is now the deriva¬ 
tive with respect to t), we have 

U it) = JJr (i) W{t-i) di = J['r (f) d( 

Again, from (2 1) we get diiectly 

U it) = j] w; (f) n (i - f) d { - «o u> (f) d f 

The deviation U (t) may be computed from either of these equations 
for any value of t The last eciuation is also valid if n is an arbitrary 
constant 

Generally, let W (1) and ff (t) be two resultants, generated by the 
originators n (t) and h (t) respectively, and with the same distributor 
IV (() The function h (t) will be called the trend function The 
difference u (t) n (t) — h (t) will represent the deviations or fluctua¬ 
tions of the originator n (t) measured from the trend function, and 
17 (0 = IF (t) — H (0 will represent the corresponding deviations of 
the resultant 

We shall first suppose h (t) to be an arbitrary function without any 
connection with n (t) By (21) 

1/(0 X 

^h(t 

J^h(t - {) w(() d( 


Gottmat, Court d’ irtalyte, 4 cd T I , p 2W) 
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Thus, by a well known property of definite integrals. 


|u«)| 

iJ 


u (f - f) 
hit-i) 

hit - ^)w ft) j 

di 

|h«)| 






Hence 


Xi 

\hit -Uw^ft) 


ij; 

hit - i)w ft) dtj 


where M is the maximum of | u (r) /h (t) j m the interval 0 < t < < 
If /i (<-t) w (t) has the same sign throughout the mterval 0 < £ < t 
which in practice it usually will have,* we have simply 


Hit) 




Iherefore we have 

Theorfm I Whatever the trend function h (r), if the product 
h (t) w (t — r) does not change sign m the interval 0 ^ r < f the 
relative deviation of the resultant W (t) from the value which this func¬ 
tion would have assumed if the onpnator had been the trend function 
h (t) has at any given point t an absolute value not greater than the 
maximum absolute value of the relative deviation of the originator 
from the trend function in the interval 0 < t <t 

In other words since this theorem holds for any t, a damping of the 
relative fluctuations of W (1) as compared with the relative fluctua¬ 
tions of n (t) must m all such cases take place Upon the intensity of 
this damping will depend the possibihty in practice of computing 
W it) as tf n it) were a siutable trend function h it) of a less compU- 
cated form than n (/) but still representing the mam features of n it )— 
e g , as if n (0 were a constant m cases where the underlying trend of 
n it) IS recognised to have the form of a horizontal line 
The damping effect will be more fully examined below, through the 
mtroduction of the standard deviation as a measure of the fluctuations 
of W it) 

> In most casce tioth h (t) and u (1) will be positive 
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If the ongmator n (t) has a marked variation confined to a short 
interval m the neighborhood of tune t, and if the distributor w (x) is 
positive and has a pronounced maximum at x » a, then there will 
obviously be a more or less pronounced fluctuation in the resultant 
in the neighborhood of time t + a We may obtam some information 
about this effect by considering the originator to be mcreased over a 
small fimte interval of length p ’= 2g, say Let ni (x) be a function 
which IS positive m the mterval 0 < x < p, and equal to zero outside 
this interval, ni (x) might be called the “extra originator ” We 
wish to know the effect on the resultant W when, startmg from any 
tune t, the extra originator is added to or subtracted from n 
The resultant which would be produced at any instant of time 
t + y > t + phyni alone, viz , 

{y) = w(,y - k) ni ({) d f (3 1) 

might be called the “extra resultant “ The problem is to determine 
the maximum of this function If there is a maxunum at y = tj + g, 
ij must satisfy 

r»+« 

to' (n - t) ni (g + {) d { - 0 

if w (x) 18 symmetric about its maximum x » o, and ni (x) symmetric 
about the midpoint x - q, this ecjuation will be satisfied for ij = a 
Hence, the maxunum effect on W of a temporary, symmetric fluctua¬ 
tion m the originator n is produced after a lapse of time which, counted 
from the midpoint of the fluctuation in n, is equal to o, where a is the 
argument for which the symmetric distributor w (x) has its maximum 
The conditions under which this solution holds are often realized in 
practise, because several distributors encountered in statistical and 
actuarial work, e g, are approximately of the symmetnc type A 
stnkmg instance is the reserve 



of a sufficiently great number of whole life msurances entered at age x 
4 The Damping Coefficient 

A formula will now be established that expresses the way in which 
the general character of the fluctuations of W (f) in z - g < t < z + g 
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depends on the fluctuations of n (t) in the time previous to 2 + 9 
The distributor will be assumed limited in its effect, 1 e , w (a;) =0 
loTx >T hence for / > T 

W it) =. n (£ - i) dt = ^\{l - €) n (€) dt (4 1) 

Assume also that z > T + q T la the mstant of time at which eqm- 
libnum would have been reached, 1 e , the time from which W would 
have been constant, if the originator n had been independent of time, 
and it will be called the eq^nltbnum point regardless of whether or not 
equilibrium actually is reached there The equihbnum point evi¬ 
dently IS independent of the constant value assumed for n, and depends 
only on the distributor w (x) 

The function 


« = 7»r- 

Jo 

will be called the normalized distributor, or the distribution function 
We further introduce the means 

1 r*«+« 1 p »+9 

A(2) -nWdr, ^W(T)dr 

m which p = 29 , if 2 IS varying, h and H can be regarded as the moving 
averages of n and W • The deviations of n and W from their means 
will be denoted by 

u {t, 2 ) * n (0 — A ( 2 ) 

U «, 2 ) = W «) - // ( 2 ) 

It should be noted that the position of the interval which determines 
the means from which u and U are measured is fixed independently 
through 2 , and does not change with t 

’ la my original analyais of the character of the oscillations ot W (t) over a given 
interval I considered only the case of a periodic originator, which evidently amounted 
to considering the trend function A to be a constant The more general definition of 
h and H above as moving averages has been suggested to be by my friend and colleague 
Dr Fnsch 



OCT 4, 1028 ltSIDEU< DAMPING EFFECTS AND EQUIUBKIUM 


445 


We evidently have for any z 
/»•+<» 

|_^«(r.z)dr=J_^f/(r,z)dr.O 

The means and the deviations satisfy the same equations as do the 
functions themselves, in fact, we have by (4 1) 

S' (*) = «> ({) h (z - {) d £ (4 2) 

and 

(i, ») = J] w ii) M (t - f, 2 -€) d { . (4 3) 

for t > T and z > T + g 

The standard deviations s (z) and S (z) of n (<) and \V (t) over the 
interval z — g<t<z+q are defined by 

1 f** + * 

«* (z) = - I (t, z) dr 

PJs-Q 


Finally, we introduce the coefficient of correlation C (26, z) between 
the28-8paced ordmates n (t—i) and n (f + 6) of the ongmator, the 
correlation bemg taken over the interval z — q<t<z+q 


C (2 5, z) 



+ 6, Z + 6) M (t - 6, 2 - 6) d T 

8 (z + 6) s (z — 6) 


(4 4) 


Smce C is a correlation coefficient, we always have —1 < C <1 
Further C (0, z) = 1 for any z, which simply means that the correlation 
IS perfect between infimtesunally spaced ordinates C is S 3 mimetric 
m 6 

The relative standard deviation r (z) = s {z)/h (z) measures the 
closeness with which the originator n (t) fluctuates about its mean in 
the interval z ±q and the ratio R (z) = S (z) / H (z) has the same 
significance for the resultant W (t) The ratio R (z) may therefore 
be taken as a measure of the degree to which equilibnum is approxi¬ 
mately realized over the mteival z ±q 



446 JOUBNAIi or THB WABHINOTON ACADBHT OF BCIBKCBS VOL 18, NO 16 

Making use of (4 3), we have for R («), after some reductions,“ the 
expression 




pr pr 

I to (f) d { I A (r - e) d f 
G (z) =. ^ - 

^ Jo (t) * f 

k{z) 


(4 6) 


We can further reduce (4 5) by means of the following formula 
due to Fnsch “ Let /(xi ,x«) or, for brevity, /,, be a function of 

the n vanables x^, ,x», and let J* denote X 

Further let W/ - J* /, be the mean of f, and let 

*• The reductions consist in wnting 


t/* (t, *) - f d { r d 0 w (t) w (s) « (r - f, s - {) u (r - s, * - l) 
Jo Jo 

then transforming the resulting triple integral 
pi +« pr pr 

dr d{I d, 

Ji-d Jo Jo 


pr pr p. + , 

i d£ d, I d, 
Jo Jo Jf-9 


and finally putting 


T - r' + 


L±J 

2 


“ Raonab Frisch On approximation to a certain type of integrdU Skandinavisk 
Aktuarie Tidskrift 1028 The formula there given is a generaluation of a formula 
which Fnsch had previously given, for other generalisations of Fnsch s formula see 
Steffensen On the aum or integral of the product of two funettona ibid , p 44 1027 
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(«/ assumed =»= 0) be the standard deviation and the relative standard 
deviation, respectively, of / Finally, let 

\ (/. - m) (gt - mt) 

— 

at Of {b — a;» 

be the coefficient of correlation between the two functions /, and g. 
Then we have 

(6 - o)- g, = J/. g, (1 + P/Pi th) 

the means wi/ and m, being assumed #= 0 Substituting for p/, p, and 
T/f, we see that this is an identity 
Applying this to the two functions of two variables 

/ (f, ri) = a (2 - e) s (r - 1,) 
g (i, ii) = « ({) « (n) V, I - 

m (4 5), and also to the two functions of one variable w (f) and /i (« -() 
m (4 6), we have 

f « (2 - {) d i 

- . (4 7) 

where 




The ratio of the integrals in (4 7) may be regarded as an average 
relative standard deviation of the origmator for the interval previous 
to 2 + ? We may therefore adopt the factor D (z) in (4 7) and (4 8) 
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as the ^oeffijneni of damping, which expresses the ratio between the 
relative standard deviation of the resultant over the interval z ± q 
and the average relative standard deviation of the originator over the 
interval previous to z + g the magnitude of D (z) measures the 
intensity of the damping Jf /) (z) is a small fraction, a heavy damp¬ 
ing has taken place It is true that a small value of D (z) does not 
exclude the possibility that there may have taken place, withm the 
interval z ±q, isolated deviations of W of comparatively great magm- 
tude, but such fluctuations must necessarily have been confined to 
very short intervals of time, in practise, such extreme cases will be of 
little importance 

The expression (4 8) enables us to recogmze certain cases in which 
D (z) will be small, we shall consider, in particular, the case of a 
periodic originator 

5 The Case of a PEmonrt Origin ator 

If the moving average h is constant, i e , if the originator is penodic 
with period p, then h, s, H, and IS (for z > T + q) will be constants, 
hence <r/ - <rH = 0 Furthermore, u (t, z) and therefore C (S, z) will be 
independent of z The ratios r and R, and hence also D, will be 
constants We have merely R — Dr - Ds/h, and 

« (t) w (n) 0 ({ — ij) d f d >7 (5 1) 

Since w(x) =0 for x > T, we have further 
W (t + p) - IT (i) = w (() [n (t + p - () - n (/ - t)] d f = 0 
for t > T Hence we have 

Theorem II If the originator is an arbitrary periodic function, 
the resultant will be periodic after equilibrium has Wn reached, and 
the length of its penod will be equal to the length of the period of the 
originator 

This condition, realized from the point of time T on, nught be 
termed periodic equilibrium For the constants h and H we have 

1 r*e + P 1 pc + p 

^"p]c 
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where c'^T but otherwise arbitrary. Furthermore, from (4 2) 

H 

whence 

Theobbm III If the ongmator is periodic, the actual mean value 
of the resultant (after eqiulibnum) is equal to the constant value 
which the resultant would have had (after equilibrium) if the originator 
had been constant and equal to its actual mean value 
For the function C (i) = C (3, z), now independent of z, we have 

aC{i) = j]*^*”** (t + 8) « (r) dr (5 2) 

where 

r + p 

M*(r)dr 

Since a = 0 IS a tnvial case, we may assume a > 0, T (8) is evidently 
independent of the constant c m (5 2), and by integrating (5 2) over 
8 we find 

J‘^V(8) d8 * 0 

Furthermore, C (S) is an even penodic function with perioii p 
(^ + P) - C (8), C (S) - C ( — S) Hence C is symmetric about 

6 - kp where k is an arbitrary positive or negative integer or zero, 
C IS even sjnnmetric about 8 = kq, where p = 2q, for a C (q + 5) =• 
aC ( — q — 8) IS equal to 

U (r — g - 8) M (t) dr = J* u{r + q — 5) u{t) dr = a C {q ~ S) 

If u possesses derivatives of all orders, then (5 2) gives by v repeated 
mtegrations by parts, 

a (8) = (- D' j]'""" (r + 8) u''» (r) dr (5 3) 
From this, we have for m = 2 p + 1,» = p (p = 0,1, ), 

2aC'*' + ”(0) = (- D'(r)]* = 0 
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because [u"’ (r)]* w penodic with penod p Hence C‘*' + ‘’(0) 
»» 0, since a > 0 For m - 2p, f » p, we get (0) - (-1)" a/, 
where 

1 /** + »* ,. 

« 2 , [«‘'’(r)l*dr 

We thus obtain the Taylor senes (assumed convei^nt) 

Putting w =• 1, F = 0, and »i » 1, f = 1, in (5 3), and adding, we have 
2 a C (s) = J** w (t + s) — u' (r — {)] U (r) dr 
Hence C' (g) » 0 

We shall next develop Cm a Fourier series Putting 
3=2^; C (3) = C (x) 

^ “ 2^ “ (0 = w (j/) 

we have 

C (x) = C (- x), C (x) dx = 0, u iy) dy 0 

In the expansion 

C (x) = 2 Om cos mx 

assumed convergent, the coefficients a» are given by 

r +j» 

C (x) cos mx dx 

Introducing the expression for C in terms of u, denved from (5 2),{we 
get 

-rr 


r dm 


M (x + y) w (y) cos mxdxdy (5 6) 
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where 


a 


r 


u* (y) dy 


Assuming that u (y) can be de\ eloped m a Fourier senes, let and 
7 ^ be the coefficients of this development, so that 

dr 

- XCOBiiy +y^ sm liy, (5 6 J 


Now substitute for u (x + y) m (5 4), leaving « (y) as it stands, 
expanding the terms cos (m ® + i* y) and sm (#t ® + m y), we see that in 
the integration with respect to a: all terms contaimng sin M a: coswuc as 
well as all terms contaimng cos m x cos mx, m + m, will vanish, while 

cos* mx tic = w 

Introducmg, next, the Fourier development of u (y) and integrating 
with respect to y, we get 

a = »■ (^« + 71 .) 


From Parseval’s Theorem'*, we have 


Hence, finally 


where 


’ i«' n* (y) dy ^ w 2 ^ C/9* + 7 ^ 
C (s) = S dm cos 




i 031 +Tp 


(5 7) 

(5 8 ) 


Pf, and 7 ,. being defined by (5 6 ) Since all the o* are positne, it 
follows again that Oi + oi + = C ( 0 ) = 1 is the greatest value 


' WHiTTAKWBandWATBON Modem Atutlj/mn 4ed p 182 
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that C (S) can assume Summing up our results concernmg C (S), we 
have 

Theorem IV I^et u (1) be an arbitrary periodic function with period 

r +p 

u (t) dr = 0 Then the function C (S) 

pt+p 

defined by (5 1) is also pieriiMlic with period p, and I (’ (S) dJ ■= 0 

If ^ IS an arbitrary positive or negative integer, or zero, C (s) ib sym¬ 
metric about all the points 5 = Ag, and the first derivative C' (5) 
vanishes at all these points, C (S) attains at the pomts 5 = A:p its 
greatest value, viz, unity The Taylor and the Fourier expan¬ 
sions of C (5) are given by (5 4) and (5 7), provided these series are 
convergent 

This shows that even thou^ the fluctuations of the periodic origma- 
tor n (0 be quite arbitrary, the function C (6) which occurs m the 
diunping coefiScient is subject to conditions that put definite restric¬ 
tions on the character of its variation 
It may be seen that cos 2 t S/p is a function which satisfies the condi¬ 
tions to which C (5) 18 subject 

6 The Damping Coefficient in the Pbriodic Case 
Substituting the Fourier expansion (5 7) in (4 8), we get 

U (f) cos f f]* + [J _ “ (f) f f]*} 

where X* = 2ir m/p For convenience, the mtegration has been 
extended over the interval ( — », + <»), this is allowable, smce by 
definition w (x) =0 for x < 0 and x > T 

We shall now introduce the expansion of w (x) m a senes of Hemute 
polynomials or parabolic-cylinder functions '* Let o and b be two 
arbitrary constants, and put z = x—a, then 

0 ) (i) = w (z -h a) = / (z) = S ^ (z) (6 2) 

Abnf Fibhek Malhetnalical Theory of Pretbabtliltea, vol I The convergence of 
this senes is discussed in a recent paper by CKAuta, On some classes of senes used tn 
mathematical stalishcs Den Sjette Skandtnavisko Matematikorkongres i Kdbonhavn 
pp 30&-425 1026 See also T Kambda Theory of GenertUxng Functions and its appli 

cation to the theory of probability, Journ Faculty of Science Imp Umv Tokyo Sec 1, 
I (1) 1-63 1925 Proc Tokyo Math Phys Soc , (2) 8 262-296, 336-360 1915 The 

Hr are tabulated by Jorgensen, UnderedgelseroverfrequensfladeTog korrelation, KObon 
havn 1916 C/Whittaker and Watson Afodern Analysts, chap xvi 
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<pAz) 


k, = i~ by f (z) H, (0 dz (6 3) 

the Hy being the Hermite pol 3 rnomial 8 Substituting (6 2) m the 
general term of (61), and expanding cos X (e + o) and sm \ (z + o), 
we see that it is necessary to compute the two integrals 


Jy 

K, 


r: 

r: 


cos hz <p, (z) dz 
sm X z • <p, (z) dz 


(6 4) 


m which for brevity we have written X » X» Since <py(z) = (-1) V»( -z) 
we have J'jp + i - Ki^ = 0 Integrating by parts, we have from the 
second of (6 4) Kt^^i = — X y,p To determine /jp, 2p integrations 
by parts of the farst of (b 4) give 


(-1)'’X®T+- . / 

hence 

+ . =• (-l)' + ‘x*'+‘exp[-^’] 


Using this, we see that the general term of the sum (6 1) will be 

li +Li, T - «■> 
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where 


Bm 

Cm 




(6 6 ) 


The k, have the values given by (6 3), if desired, the k, can also be 
expressed in terms of the semi-mvanants or the moments of w {z), 
the exphcit expression for k, for any v in terms of semi-mvanants has 
been given by Frisch 

The expression for D is finally 


= 1 a» exp (— m*) + f 1) • (6 6) 

where k « 2x 6/p, a« being given by (5 8), and and C« by (6 5) 
In numerical work, the arbitrary constants a and 6 would usually 
be disposed of by putting a equal to the mean M = J' |w(f)dj, 

and 6 equal to the standard deviation “ J* (^ “ " (£) C 

If this be done, k i and kt will vanish in (6 5) 

Since all the in (6 6) are positive, and o i + o* + = 1, we have 

. (6 7) 


where Q is the maximum of 

Q„ == exp (- K* ni*) (B^ + C*J 

for positive integral values of m Hence we have the interesting 

Thforem V The limit (6 7) for D* involves the period p, but other¬ 
wise 18 completely independent of the originator In particular, the 
magmtude of the fluctuations of the originator does not influence the 
limit of the damping coefficient if the ongmator is periodic with pe¬ 
riod p 

If, for instance, the distribution function (i e, the normalized 
distributor) is the normal, or Gaussian, error function, we have B« = 1 

“ Raonab Fristb Sur les semi inpartatUs el momenta employia dana I itude dea 
dialnbutiona atatialiguea Skrifter utgitt av Dct Norsko Videnskaps Akademi, 1988 23 
Oslo 
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and C« =» 0, hence Q >* exp [—4(irF/p)*], where «r ib the standard 
deviation of the normal error function w^ch represents the normalized 
distributor Consequently 

Z) :Sexp[-(6 8) 


We therefore have 

Theobem VI If the originator is periodic with period p, and the 
distributor is a normal error function with standard deviation a, the 
damping coefficient is not greater than exp [ -2 (jr^/p)*] 

In other words, the ratio of o and p has such a powerful influence on 
the magmtude of the fluctuations m the resultant that when the 
ratio <r/p becomes small a practically perfect eqmhbnum—in the 
sense of a small value for J>~ will be brought about, regardless of 
the magmtude of the fluctuations m the originator The damping 
effect IS such that, e g, if a = p, the value of D is less than 3 10'» 
In such cases, it will rarely ever be necessary for practical purposes 
to take into account the fluctuations of the originator —the resultant 
may, under such circumstances, be computed as if the originator were 
constant and equal to its actual mean value 
In view of Theorem V, the extremely low value of D found in the 
type of case just considered rendera it reasonable to expect that a 
heavy damping will likewise take place when additional terms of the 
expansion (6 2) have to be taken into account In each special case, 
the exact criteria have to be derived from (4 8) or (6 6) — (6 8), and 
the computed value of D has, of course, always to be viewed in relation 
to the nature of the particular problem under consideration 
It may be expected that a closer study of the more general cases, 
when the underlying trend is not constant, would reveal, in substance, 
the same characteristic featuies in the damping effect 

PALEOBOTANY —A palm fruit from the Miocene of western Panama '■ 
Edward W Berry, The Johns Hopkins University 

The Tertiary flora of Central America is very incompletely known 
so that considerable interest attaches to any additions that can be 
made to our knowledge of it The palm fruit described below is such 
an addition Unfortunately it has not been possible to assign this 
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fruit to an existing genus, but in extenuation it may be mentioned that 
not only are the recent palms of that region very mcompletely known, 
but the majority are not represented by fruits m existing collections 

Twenty-two genera of palms are enumerated in Stand-By’s Flora of 
the Canal Zone,* but all of these except the genera Acanthorhua and 
Geonoma are quite different from the fossil, and there must be many 
species and even genera in Central America as a whole which remam 
undiscovered 

The present fossil is referred to the form genus Palmocarpon, and 
may be described as follows 


Palmocarpon geonomoides Berry, n sp (see fig 1) 

Fruit small, symmetrical, nut-like, nearly sphencal—being 18 5 millimeters 
long ard 17 millimeters in diameter Lacking a raphe or any trace of a 
_ tnpartitc division or of the basal pores of the 

cocoid palms h ibres simple and flat, parallel with 
one another to the extreme base, not over 1 25 milli¬ 
meters in maximum width continuous from the base 
to within a millimeter or two of the apex, where their 
acute points arc slightly raised as if free tipped 
in life, united by tlieir edges to fonn a pseudo-shell 

The single specimen is a sandstone cast with 
a very slight film of carbonaceous matter in 
iig 1 —Palmocarpon places The general form is simulated in ex- 
gconomoides Berry, n sp, igtmg species of Oenocarpus, Geonoma, Acan- 
^Meno of western Pan ^ ^jjg fibres suggest compansons 

with existing species of Rhopalostylis and the 
outer coat of Astrocaryum The fibres are, however, more regular 
than in Aairocaryum, especially toward the base, pores are lackmg, 
and there is no trace of an inner fibrous layer which could hardly 
have disappeared during fossilization Nor does it seem possible 
that the surface in life could have had several layers of imbricated 
lanceolate flat fibres without some trace of them having remained on 
the fossil The fact that the specimen is fully inflated and perfectly 
round in transverse profile shows that it did not grow m a crowded 
inflorescence 


Because of the uncertainties of a positive generic identification and 
the lack of adequate recent comparative material it is referred to the 
form genus Palmocarpon instituted by Lesquereux m 1878 for palm 
fruits of uncertam generic affinities, the specific name being indicative 


• Stavdlby P C Contr IJ S Nat Herb 27 93 100 1928 
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of my opinion that it belongs to the tribe (honomeae The specimen 
comes from half a mile northwest of Zembrano, Provmce of Chinqui, 
m western Panama, and was collected by James Terry Duce, and 
presented to the National Museum by T D A Cockerell (U S N M 
no 371 O'!) It is labelled as havmg come from the Uscan formation, 

which on the Caribbean side of the Isthmus lies beneath the Gatun 
formation, but which has not been definitely recognized in Chiriqm 
Province The age is undoubtedly Miocene 
Silicified palm wood was described by the writer* in 1918 from the 
Cucuracha formation (Oligocene) in the Gaillard Cut, and an Inartea- 
like fruit was descnbed* from the f>atun formation one and a half 
mil^ northeast of Gatun in 1921 These with the foregoing comprise 
all that IS at present known of the Tertiary palms of Panama No 
palms were represented in the small lertiary florule described from 
(^osta Rica in 1921 ‘ but palm rays are not uncommon in collections 
from the Isthmus of Tehuantepec in southern Mexico * 


PROCEEDINGS OF THE ACADEMY AND AFFILIATED 
SOCIEIIES 

PHILOSOPHICAL SOt lETY 
972d mletino 

1 he 972d niettmg was hold at the Cosmos Club March 17,1928 

Program F L Mohlfh Recombimlton of atomic tons and electrons 
Spectra n*8ult from rt combination of atomic ions and electrons When a 
thcnnionic discharge tube designed to favor high concentration of ions was 
operated in caesium vapor with relatively high current and low voltage 
continuous bands appeared at the limits of each senes in general agreement 
with theoatical predictions LIcetneal measurements of discharge condi¬ 
tions have been made by the Langmuir probe wire method The current 
voltage curves to the probes show that the electron velocities have a stnctly 
random or tempi rature distribution with very low average speeds ranging 
between 0 2 and 0 3 volts The ion concentration is of the order of 10'* per 
cc On the basis of data on the intensity dwtnbution beyond a Imut and the 
electron velocity distribution one can compute the cliancc of recombination of 
an electron into the corresponding energy level os a function of the electron 
speed This probability decnases very rapidly as the speed increases 
From this can also be derived the probability of absorption of an atom in this 
state The continuous emission bands beyond the 2P and 3D limits of 
caesium give similar absorption curves which drop rapidly from the limit to 

•BisBBr, Edward W U S Nat Mus Bull 103 24 1018 

‘Brkrt Edward W Proo U S Nat Mus 69 21 22 1021 

• Berry, Edward W Idem 169 186 

• Berry, Edward W Idem 62 (Art 19) 6 pi S fig t 1923 
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higher frequency The form of curve is apparently quite different from the 
theoretical, which decreases approximately as the 4th power of the wave 
length It resembles the curve for the IS state derived by Foote and Mohler 
from photoiomsation measurements (Aidhor’s abstract) 

R M IjANQEr Dispersion and quantum theory The interaction between 
radiation and matter can be expressed in terms of a property of the atom, 
namely the elcctnc moment The expressions for the rate of emission and 
absorption of light were given and discussed The connection with the 
duration of emission or life of an atom m the excited state was mentioned 
The relation between electric moment and absorption coefficients as well as 
refractive index was pointed out Slides were shown of experimental results 
which proved that the positions of anomalous dispersion, absorption and 
emission were identical This fact was decidedly in disagreement with the 
picture of the atom developed by Bohr and the discrepancy was one of the 
chief sources of dissatisfaction with this older form of quantum theory The 
new quantum mechanics gives nse to a picture of the atom m which there is a 
movement of charge which matches m frequency the light given out, or 
absorbed The positions of anomalous dispersion are then those to be 
expected from general electromagnetic theory and coincide as found in 
experiment with the absorption Imes We can thert'fore have mon faith in 
the new model of the atom given by SchrOdinger and it becomes interesting 
to calculate some of its properties The distribution of charge in noniial 
hydrogen was computed and a seetion of it was portrayed as thi concentration 
of white dots on a black background The atom looked like a spherical 
globule of charge with density decreasing gradually from the center outwards 
liie sphere with radius equal to the radius of the atom on the Bohr picture 
contained only half the charge The considerable concxuitration outside this 
radius gives the unprcssion of stray fields and fits in with our notions of the 
chemical notions of hydrogen The excited state of hydrogen 28 was shown 
on a similar slide It is afio spherically symmetrical but the charge is not so 
concentrated, and is distributed as a diffuse shell concentric with tlie inner 
globule In general S states of quantum number n would have n shells 
The lithium atom is similar to 28 hydrogen, the sodium atom to 38 hydrogen, 
and so on Normal helium was also shown and contrasted with hydrogen 
The density at the center is veiy much higher but diminishes much more 
rapidly with radius so that practically all of the double electronic charge is 
within 10~* cm of the nucleus This means there is very little stray field as 
we should expect from the fact that helium is an inert gas The helium 
structure is characteristic of the outer shell of the elements of the second 
column of the periodic table, e g, Hg and Cd Another property which can 
be calculated with the help of the quantum mechames is the atomic absorption 
coefficient The total almrption of many molecules will involve an integra¬ 
tion and not a simple multiplication by the number of molecules 

The mean life can also bo computed and for the atom in the second quantum 
state has a value of about 1 58 X 10~» seconds (Author’s abstract ) 

973d meeting 

The 973d meetmg was held at the Cosmos Club March 31,1928 

Program C J Davisson Reflection and diffraction of dectrons by a 
crystal of nickel It has been found in recent experiments by the writer and 
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Dr L H Germer that a stream of electrons is regularly reflected from a face 
of a nickel crystal This phenomenon could be understood if electrons were 
waves but is mcomprehcnsible in terms of atoms and electrons and their 
interactions as we have pictured them Reflection is not observed from a 
polyciystaUinc target which suggests that if electrons are waves their 
wave-lengths like those of x ra 3 rs must be comparable with the distances 
between atoms in solids 1 he reflection from the crystal is selective in speed 
of bombardment intensity maxima occur at nearly equal intervals in this 
variable Ihis would be comprehensible if electrons were waves of wave 
length inversely proportional to their speed These results suggest by 
analogy with x ray phenomena that electrons will be regularly reflected also 
from seta of atom planes which do not he parallel to the surface of the crystal 
Beams of electrons of this type are found issuing from the crystal at 
critical speeds of bombardment but their directions arc not those of regular 
reflection from the principal atom planes The difference between x ray and 
electron diffraction in this respect is due apparently to a difference in the 
refractmty of nick 1 for the two kinds of radiation It is shown that if this 
IS the case tlu wave-length of the diffraction beam will nivertheless satisfy 
the filane grating formula with nspcct to the atomic plane grating lying 
parailil to the crystal face—hies of atoms serving as the lines of a grating 
This formula which does not involve the refractive index of the crystal is used 
to calculate electron wave lengths and all values so found agree within the 
lvniit-8 of accunicy of the measurements with the corresponding values of 
h/mit— Planck s constant of action divided by the momentum of the incident 
electron They agnt that is with the wave-length associated with a freely 
moving particle in the undulatory mechanics introduced by L do Broglie 
The regularly reflected beams cannot be used for calculating wave-lengths 
The Bragg formula cannot be used because the refractive index of the crystal 
18 not unity and the plane grating formula cannot be used because the beams 
are of order rcro Assuming h/mv to be the wave length of the incident 
beam the data of regular reflection may however be used to calculate indices 
of refraction When this is done it is found that the index of refraction of 
nickel for electrons decreases from about 1 15 to 1 01 as the bombarding 
potential is men astd fn in 60 to 600 volts {A uthor « abtstraci ) 

tl T ( i HTii) in an infoniial communication called attention to the close 
agreiiiient lx tween tin recently measured velocity of light and value of the 
ohm and tin calculations of Rosa and Dorsey twenty-one years ago based 
upon their measure nents of the ratio between the electromagnetic and electro¬ 
static units of electricity 

974th MtJTINO 

The 974t h meeting was held at the Cosmos Club Apnl 14 1928 

Program L W Ivfphart Plant hunting through East Africa 

H L Mebwin Recording Secretary 
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SCIENTITIC NOTES AND NEWS 

In connection with the Thirteenth Annual Meeting of the Optical Sometv 
of America an exhibition of optical mstniinents, apparatus and products will 
be held under the jomt auspices of the Bureau of Standards and the Optical 
Society, from October 31 to November 3 

Dr A S Hitchcock has returned from Newfoundland and Labrador, 
where he has been studying and collecting grasses In Newfoundland he 
collected at Port-aux-Basquos, St Georges, Comer Brook, Little Harbor, 
Grand Falls, and St Johns, and in Labrador it Battle Harbor and (’artwnght 

Dr C G Abbot, Secretary of tho Smithsonian Institution, returned to 
Wadun^on on September 23 after a successful expedition to Mount Wilson, 
California Bolometno observations of the infr<>-red solar spectra and radio¬ 
metric observations of the spectra of many stars formed his principal work 
The results, which have not yet been fully workwl up appear to be very 
gratifymg 

Mr M W SiiRLiNit, Chief of the Bureau of American h thnology, attended 
the meeting in New York City of the XXIII Session of the International 
Congress of Americanists, which convened on Monday, September 17 Mr 
Stirling was appointed by the State Dipartment to represent the United 
States Government at the Congress He returned to Washington Septem¬ 
ber 24 
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GEOPHYSICS —Evaporation from large bodies of water and some 
figures for Chesapeake Bay ‘ Hooer C. Wells, U S Geological 
Survey. 

The subject of evaporation may be considered on several different 
scales For the earth as a whole it is obvious that the total evapora¬ 
tion must very nearly eijual the total precipitation Both processes 
take place to a much greater extent m warm than in cold regions, 
however In comparing large land and water areas in the same lati¬ 
tude it appears that m the water areas evaporation must exceed 
precipitation slightly, the excess moisture passmg in the atmosphere 
to the land, whereas m most land areas precipitation is m ei^cess, in 
spite of the mcreased surface offered by foliage and vegetation and 
the excess water precipitated returns through lakes and rivers to the 
ocean 

Data on rainfall are much more abundant than data on evaporation, 
yet in theory the two processes are complementary, and even practical 
consideiations would seem to wairant further scrutiny of the phenom¬ 
ena of evaporation 

Numerous formulas have been proposed for computing evaporation 
from the humidity of the air,* but when any particular humidity has 
been specified that near the surface of the water has generally been 
used Unfortunately these formulas are of little use for computing 

‘ Publuhed by ponnusion of tho Director of the United Slates (leologiral Survey 
Beceived August 6,1928 

‘ a J Livinoston Mon Woath Rev 1008 an 1 1009 Hompuubtb, Phytic* of tho 
Air, p 240 Duhyba and Hakiil. Trans \ni Moo Civil Etegr 80 1820 1016 Hou- 

TON and Qhunskt, Hydrology of the OretU Ijakea Engineering Board of Revievr of tho 
sanitary distnet of Chicago, Pt 111, Appendix II 1927 
461 
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evaporation from most natural bodies of water, either because no 
weather station is located near by with available reconls, or, as may 
be the case, the humidity at the weather stal ion is different from that 
at the lake or other body of water The variation of humidity with 
altitude has been very little studied, so that extrapolation to distant 
points 18 rather uncertain 

Formulas of the kind referred to are nearly all modifications of the 
so-called Dalton equation, but it may be noted m p.issing that a differ¬ 
ent line of attack is offered by Cummings and Richardson* in an equa¬ 
tion m which evaporation depends on the “heat budget” of a unit area 
of the water, but this method also must rely, apparently, on tests with 
p uis and observations at the localities under study 

The relitive humidity at the surface of a natural body of water 
must be very close to 100 per cent and smularly the absolute humidity 
at high altitudes where the temperature falls below the freezing point 
must lie very low Rut wh it is the average distribution of moisture 
or vapor-pressure gradient between these two extremes ^ 

'The gradient is certamly not linear It must resemble the concen¬ 
tration gradient of a dissolved salt m dilfusion experiments Tiue 
diffusion of the water molecules through the air from the water sur¬ 
face will account for the rate of natural evaporation only when that 
may prove to be the slowest feature of the process * Now moist air 
IS hghter than dry air, so that convection currents are set up, and an 
entirely different rate of transfer is developed Winds assist m causing 
some vertical transfer in a way that (i I Taylor h is attempted to 
cover by the concept of “eddy diffusion,”® m which the "diffusion 
constant” remains to lie evaluated and may possibly be a function of 
the altitude or some other f ictors 
Some olwervations of the vapor-pressure gradient were made by 
Professor Bigelow at the Reno reservoir, Nevada, in 1907 ’ The data 
referring to tower No 3, which was located near the middle of the 
reservoir, are of greatest interest Each of his figures is an average of 
a week’s daily observations of the partial vapor pressure of the mois¬ 
ture m the air, p'(=-ej), at different hours of the day In Table I 
are shown the averages of two weeks' observations The figures for 
zero altitude show the vapor pressure of water at its temperature at 

• Phys Rev 30 6 >7 1027 

‘H S IAyhoH, PhyncalChennsttTf p 933 
•Phil Trans 216 1 1915 

AMon Weath Rev 36 28 1908 
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TABLE I —VAPon Pbksbithk, y', above tbb Suiivacii or Rkno Rbskrvoib, Auqost 
1-10,12-17,1007 
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the time of obsei \ ation As the air above the water was never satur¬ 
ated its tcmiiernture does not contern us here The change of the 
diffusion constant with temperature is very small for water vapor 
Unfortunately figures for the wind velocities corresponding to the 
vapoi pressures shown in Table I are not given in Bigelow’s paper 
lie sajs, however, “In the foienoon it is calm until about 10 o’clock, 
when a breeze begins in the southeast, increasing m strength up to .30 
or 40 kilometeiH per hour on many afternoons ’ The average velocity 
at the surface of the water for all winds ranging lietween 20 and 40 
kilometers is given as 28 kilomcteis for the period 2 to 5 p m The 
actu.il velocity of the wind for any particular period is not stated 
The influence of the wind can perhaps be seen in the humidity 
The highest absolute humidity at heights from 15 to 45 feet occurs 
at 8 am In the afternoon, when the breeze has sprung up, the 
humulity at these heights is lower in spite of the fact that the humidity 
at the surface of the water is much higher 
As Table I and figure I show, the vertical vapor-pressure gradient 
is very steep indeed immediately above the surface of the water 
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Over 50 per cent of the diminution observed at 45 feet is found in the 
first half inch above the water At a height of 2 feet we have simi¬ 
larly 88 per cent as an average of the figures for the seven periods 
The diminution at heights above 45 feet must go on slowly though 
doubtless with considerable irregularity Further data obtamed by 
Bigelow at the Salton Sea, California,’' 7500 feet from the shore, show 
a vapor pressure gradient that is slightly steeper but otherwise similar 
to the one found at the Reno reservoir The values plotted in figure 
1 are the means of the percentages given in Table I 
For the purpose of developing a formula for evaporation in terms of 
the humidity of the air it would seem that the humidity at an alti¬ 
tude of at least 1 foot, or perhaps best that 
at 2 feet, should be used, on account of 
the more steady relation it holds both to 
the vapor pressure of the water and to 
the partial vapor pressure at higher alti¬ 
tudes 

One form of the Dalton equation is 
I? = I (P - V') (1 + cu>) (1) 

m which E is the evaporation in centi¬ 
meters per hour, B the barometer in milli¬ 
meters of mercury, p the vapor pressure 
of the water evaporating and p' the partial 
pressure of moisture in the air, both in 
millimeters of mercury, w the \elocity of 
^ the wind in kilometers per hour, and ^ and 
Fio 1 —Vapor pressure gra C constants 
dient, Tower No 3 Reno Res writer has denvetl values for k and 

orvoir, Nevada, according to , * tj i i ^ i 

Bigelow 8 observations in 1907 ® SO®"® Bigelow’s data shown in 

Table II Here p' is the vapor pressure 
of moisture in the air determined with a shng psychrometer 1 or 2 
feet above the water surface The figures are averages grouped 
according to different values of the velocity of the wmd 
E 

On plotting-T against w it is seen that the values fall into three 

P - P 

groups and are rather discordant A graphic linear solution for 
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TABLE II —Biqblow’b Rbbultb on Evaporation prom a 6-poot Tank Floated in 



E k 

- - when w = 0 gives — = 0 0044, whence, aa B - 658 for Reno, 

p - p B 

k 

A: « 2 90 and c = 0 018, or — = 0 0038 for a barometer of 760 mm 
B 

When equation (1) was applied with these constants to test some 
evaporation records for 6-foot pans sunk in the ground at several 
localities* the calculated results were generally too high for the higher 
temperatures and too low for the lower temperatures, with wide individ¬ 
ual variations, rangmg from 77 to 217 per cent of the observed evap¬ 
oration It 13 clear either that the Dalton eiiuation is of little value 
or that some factors of these records with pans have not been correctly 
determmed On the assumption that the latter alternative may be 
the correct one an attempt has been made to apply the equation to 

• Horton, Mon Weath Rev 663 1921 
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compute the annual evaporation from Chesapeake Bay from data 
available in the Weather Bureau records for Baltimore and Norfolk 
Even if the result is only approximate, it may serve to mduce further 
study of the problem, or calculations by others by other methods 
The steps of procedure are as follows 
We have the mean monthly temperature and humidity for 37 years 
at Baltimore and Norfolk These figures are first interpolated slightly 
in order to obtam figures corresponding to the upper half and the 
lower half of the bay, by addmg 28 per cent of their difference to the 
Baltimore readmgs and subtracting 21 per cent of their difference 
from the Norfolk readmgs The water and air temperatures were 
considered to be the same Ihe vapor pressure of water at each 
temperature is corrected \ ery slightly only 0 7 and 1 0 per cent for 
the upper half and lower half of the bay respectively for the salinity 
of the water givmg pcor The instruments at Baltimore and Nor¬ 
folk are about 100 feet and 170 feet respectively above the level of 
the bay, so that the interpolated humidity of these heights, p*, should 
be increased to correspond with an altitude of 1 or 2 feet above the 
water It is difficult to decide just how great this increase should 
be On the basis of the curve in figure 1, and allowing slightly for the 
greater altitude of the instruments a figure of 87 per cent of the differ¬ 
ence pcor - Pk has been used to reduce the available data on humid¬ 
ity to an altitude of 2 feet above the water This gives the figures in 
fable III 


TABLE III — Homiditt 
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TABLE IV —Evapokation raoii Crksapkakb Bat 
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Southern half 



The anemometers at Baltimore and Norfolk are respectively 113 
feet and 206 feet above the ground Bigelow found a uniform rise 
in wind velocity over the Reno reservoir of 0 66 per cent per foot of 
altitude This rate was used up to 25 feet Above 25 feet the varia¬ 
tion was calculated by the Stevenson formula, quoted by Humphreys 
so that, as a result, the Baltimore and Norfolk wind observations were 
reduced by 37 per cent and 49 per cent respectively in order to repre- 
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sent wind velocities at the surface of the bay The figures given in 
the tables were obtained by reduction from observations for 1907, 
1908,1920, and 1921 For the earlier years the anemometer altitudes 
were different 

Table IV is calculated by equation (1) for the special case m which 
p is the vapor pressure corrected for salmity and p' is the partial vapor 
pressure derived for the humidities of Table III corresponding to a 
height of about 2 feet above the surface of the water It is easily 
seen that 

p - p' = 0 87 (pc„ - Pa) 

The final result in Table IV is an annual evaporation of 46 mches 
(which happens to be almost exactly e<jual to the rainfall, 45 mches) 
The evaporation calculated by usmg the humidity observed at the 
Weather Bureau stations directly, without any correction for altitude, 
IS 53 inches This is probably too large On the other hand, if the 
vapor-pressure gradient for the upper part of the curve is taken to be 
twice as steep as that used, an improbable assumption, the result is 
38 inches These results mdicate for one thing the need of further 
study of the vapor-pressure gradient above natural bodies of water, 
although, as has been stated, there may still be fundamental errors m 
the Dalton equation, or even m the Reno data from which the con¬ 
stants were derived However, the results are of the same order ns 
some actual measurements of evaporation from large stretches of water 
near Arles, France, 15 miles from the shore of the Mediterranean, with 
about the same mean annual temperature * 

Summary 

Some new constants have been derived for the Dalton equation for 
evaporation, to be used for large bodies of water when the humidity 
at a pomt 1 or 2 feet above the water, the temperature, and the velocity 
of the wind can be obtamed or calculated from available data Ap¬ 
plied to Chesapeake Bay the formula gives an annual evaporation of 
46 inches. 

• Heolt, Inginieur en Chef, Fonts et Chaus86e8, Chaumont (Haute Marne), 
France Trans Amer Soo Civil Eng 80 1904 1916 
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PHYSICS —Unit of thermal resistance the “founer D Roberts 
Harper 3d, Union College, Schenectady, N Y 

The proposal u advanced to assign to the practical metric unit of thermal resistance 
the name ' fourior ’ in honor of the foremost contributor to tho theory of thermal con 
duction The absolute umt of energy, the erg being too small for many purposes the 
joule 18 regarded by the author as the practical metric umt of energy, and the watt for 
rate of energy transfer 

Accordmgly tho founer is defined as that thermal resistance which will transfer heat 
energy at the rate of one joulo per second (one watt) for each degree (Centigrade) tem¬ 
perature difference between its terminal surfaces 

The laboratory founer may be visualized as a prism of silver or copper about 4 cm 
long and 1 cm> cross section 

Tho paper outlines briefly the psychological reasons fur naming some elementary 
units in each branch of physics, and discusses various possible choices of metric and 
English units for heat transfer problems 

iVo tables are given, one the author s estimate of the most suitable values to use for 
thermal resistivities of about 30 common materials, the other, a conversion table be 
tween 9 of the units of heat transfer per unit area common in the literature of today 

The Ohm-Fourier law is, m its application to electrical quantities, 
familiar to every schoolboy who has taken a course m physics In 
the application to thermal problems, it is not so generally recognized, 
and more or less haze surrounds the concepts involved in heat-con¬ 
duction calculations Would not the psychologist locate one of the 
reasons for this in a lack of definite names for the thermal units' 

When a high school student first learns that ‘ amperes are volts 
divided by ohms," he is generally learning words only, and has scant 
understanding of the fundamental concepts, but ne\ ertheless he very 
soon acfiuires a sufficient grasp of elements to make correct calcula¬ 
tions in a surprisingly large percentage of the problems which come 
to him The familiarity gamed with these three terms seems to I ly 
a foundation that assists greatly in his more advanced studies, when 
developing the philosophy of electrical relations and determining the 
logical order in which units must be defined W ould the same result 
be secured if we had no term “volt,” but only a phrase “work per 
unit quantity of electricity,” or if instead of the single term“ampeie” 
we had a dozen or so of expressions, each nameless, for rate of transfer 
of electric ((uantity ^ There is more to it than mere clumsiness of 
language Not alone is one's vocabuliry impoverished and the ease 
of expressing ideas hampered by lack of names, ideas themselves are 
by no means so clear when no name can be associated in the mental 
process Every laboratory student in physics and engineering early 
gets a rather definite \ isuahzation of, let us say, 1000 ohms, a megohm, 


Received August 10, 1928 
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a few microhms Few amongst even mature workers have any such 
concrete mental picture of thermal resistance 
There will be a distinct advance m the understandmg of the ele¬ 
ments of problems in thermal conduction, if physicists and engmeers 
can agree upon the use of a few primary units m which to express 
relations, and will give those units names Sporadic attempts to do 
so have been noted in the literature Dr Bering’s proposal for a 
temporary use of the term “thermal ohm ’ pendmg selection of a more 
permanent convention, is an example 

For the thermal “difference of potential” we have well recognized, 
universally adopted units, the degree Centigrade and degree Fahrenheit, 
and nothing further needs to be said regarding this quantity 
For the measure of rate of transfer of quantity of heat, correspond¬ 
ing to current in electrical parlance, the literature is not so well off 
Instead of a smgle umt like the ampere, which everyone may be 
expected to use, we find many m fairly common use It happens that, 
because of the extended areas through which heat transfer takes place 
m so many of the practical problems, it is much more usual to calculate 
in terms of heat flow per unit area than m terms of total heat flow 
Interest centers thus, on the analog of current density, amperes per 
unit area rather than just amperes 
In Table I are collected nine of the umts for current density of heat 
transfer which are m most common use To assign names to all of 
these would confuse thmgs far worse than they are at present It 
would be absurd to burden a memory with the effort to recall which 
definition went with which name, and to recite its definition every 
time you use a name is cumbersome To select some unit or umts 
from the nine, for a chnstenmg, is a task which the author prefers to 
dodge The advocates for each umt which is tabulated could marshal 
plausible reasons for not retirmg it too far mto the background, al¬ 
though probably not all of the combmations present equal claims to 
precedence as a primary unit Any committee or individual who 
essays such selection will have no mean task 
In the metric umts, the author mclines very strongly toward em¬ 
phasis upon the watt as the umt for measurmg rate of heat flow, m 
preference to calones per second or kilocalones per hour Modem 
physics IS mseparably associated with the concept of heat as identical 
with energy, and the erg is the natural umt for both if it is for the 
one The multiplier, 10’’ (ergs to joules), is mvariant, but the multi¬ 
plier 4 18 X 10' (ergs to calories) rests upon experiment and has to be 
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redefined every tune a more accurate experiment on mechanical equiva¬ 
lent of heat IS recognized 

There has always been a considerable confusion between the gram 
calorie and the kilogram calorie and, for exact work, between 20° 
calories, 15° calories, mean calories, etc Although there are stand¬ 
ardization movements on foot which are gradually lessenmg this 
confusion, the simplest way of reaching mternational agreement is 
the gradual discard of all calories in favor of the absolute joule, re¬ 
garding which no differences of definition can arise Most calorim¬ 
eters are standardized today primarily by electric heatmg, so that 
their basis of reference is really the electric joule, and not the calorie 
at all 

For heat transfer work let us adopt, m the metric system, the watt 
per cm* as the primary unit for heat flow per unit area, in other words 
the watt as the unit of rate of heat transfer, the “current ” Vs this 
unit already has a name, no new proposal is involved m regird to 
naming it 

The unit of thermal resistance m the metric system will then be one 
degree Centigrade per watt, which needs a name The phjsicist 
whose name is always associ ited with the subject of heat conduction 
18 Fourier and if his name is to be gi\en to any unit it would seem 
most vpprojinate th it this unit be one of those fundamentally m\ olved 
in the transfer of heat by conduction The logical one is the metric 
unit of thermal resistance 

The founer will thus be visualized as that resistance between two 
isolated surfaces, one degree C entigradc different m temperature, 
which makes the rate of heat transfer one watt (10’ ergs jier second) 
It happens that the thermal properties of an average brass it room 
temjjer iturcs are ^uth as to give us a concrete model in terms of a 
slab 1 cm thick buch a slab with a temperature difference of 1°C' 
between the faces has a heat flow of 1 watt per cm’ of area, so that its 
resistance is 1 fourier for each cm’ of cross section 

Silver and copper have approximately four times the thermal con¬ 
ductivity of brass, or one fourth the resistivity, so that we picture the 
founer in terms of these metals by noting that a slab of 1 cm thick¬ 
ness has a resistance per cm* cross section of about 1/4 of a fourier, 
or a slab 4 cm thick secures a resistance of 1 fourier per cm* 

To make a laboratory founer, we might cut a right prism of copper 
1 cm* in cross section (the prism may be circular, sijuare, or any othei 
shape) and about 4 cm long The model is just as definite as is 
(approximately) 00 meters of copper wire 1 mm® in cross-section for 
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an electncal ohm The difference as regards laboratory use of the two 
pieces of apparatus is, of course, that the wire ohm requires few pre¬ 
cautions to keep electric current from “leakmg off the sides,” while 
the metal fourier needs some aaxilianes to keep the heat flow axial 

Just as we might make our ohm (in wire of 1 square millimeter sec¬ 
tion) from either 60 meters of copper or about 1 meter of mchrome 
alloy so we may visualize our fourier m a variety of ways In pnsmi? 
of 1 square centimeter area, it is 4 cm length of copper, or 1 cm of 
brass, or about 0 1 mm of glass, a few microns only of asbestos, or of 
cork or of air 

A few approximate values of thermal resistivities are collected m 
Table II to illustrate relative orders of magnitude 

It may be noted m passmg that while resistivity of a material in¬ 
volves linear dimensions of a umt specimen thereof, resistance does 
not involve these (except insofar as a unit of distance is inherently a 
part of the defmition of an erg) lhat is to say, a fourier is defined 
when the degree Centigrade and the watt have been specified, and the 
user of the unit may, if he hkes, combine it with feet or inches instead 
of with centimeters, m any computation The unit should therefore 
prove acceptable not only to physicists and chemists, but also to the 
large class of engineers especially electncal engineers, who are accus¬ 
tomed to watts and degrees Centigrade It will obviously not be 
acceptable to those engineers who prefer British thermal umts to 
watts and Fahrenheit degrees to Centigrade Instead of the fourier, 
the mechanical engineers engaged upon refrigeration problems, boiler 
insulation, etc , will want a umt of thermal resistance based on Bntish 
measures The difficulties which will be encouiit4»red in selecting one 
have been hmted above, in the section de\ oted to heat cui rent-density 

Common practice among heat insulation engineers m Vmerica today 
IS to base heat transfer computations on the use of a dimensional unit 
which IS the board foot of the lumber industry Dimensions in two 
coordinates are taken in feet, and the third coordinate in inches This 
“commercial conductivity” as it has been named (B t u per hr per 
sq ft for rate of heat flow, and °F per inch for temperature gradient), 
while very useful as a secondary unit for computation in many practi¬ 
cal applications, is clearly unsuited to gl^ e a primary umt of resistivity 
Any system which measures distances east and west in inches and those 
north and south in feet, is fraught with pitfaUs Imagine the mental 
gymnastics for a meisurement northeast and southwest In other 
words, the moment we attack problems where thermal resistivity is 
to be combined with viscosity or velocity or any other physical prop- 
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TABLE II —Thbrual Rbsistititibs at 20°C Exfbxsbbd in Fouhixiui tor a 

CXNTlllETKR GdRB 


Silver 
Copper 
Aluminum 
Brass (30% /n) 

Iron 

Nickel 

Steel (1% C) 

Constantan 
Mercury 
[Ice at 0°C ] 

Glass* 

Concrete* 

Water 

Mica* (J. laminations) 
tirebnck* 

[Firebrick 26 C to 1000°C J 
Bnck masonry* 

Leather* 

Hydrogen 
Hard rubl er 
Helium 

Rubber* (over 00%) 

Wood (Virginia pine across gram) 
Paper* 

Asbestos* (wool) 

Cork* 

Cotton batting (loose) 

Wool (loose) 

Air 

Carbon dioxide 


0 230 
0 268 
0 40 
0 93 

1 e 

1 7 

2 1 
4 4 
12 0 
46 

133 

140 

170 

200 

200 

00 

250 

600 

600 

610 

600 

700 

710 

1000 

1100 

2000 

2600 

2600 

4100 

6700 


* 8ul»tanc«i msrked with tb< wt«ri«k Tsry widely in thermal oonduoUvity acoordins to oompoeitlon For 
Um ti of euch rariation eonault International CntMal Tablee Vol II The flfuia hated above for any eueh 
material repreaonta the autbor a catimata of tbo beat toeea for uae in tboae oaaea where the oomiwaition of tba 
material la not apeolBed 

In jmparinstbia table, the author haaeonaulted Vol II I C T and baa oourtaoualy been fumiabed advance 
vaJuai for eome other roalenala by the editora of I C T For atih other matoiala iratefol acknowledcment ia 
made to the ataff of the U B Bureau of Btandarde. tor advice in aelaetins moat probable valuea in the Hsht of 
present informatioii. 


erty, we are obliged to have a unit which is self-consistent feet through¬ 
out or inches throughout, but not both at once The board foot as a 
geometrical unit for resistivity can never be more than a secondary 
choice used for a particular class of problems 
Droppmg the geometrical factor of resistivity and considering a 
unit for resistance we note that commercial conductivity is expressed 
in B t u per hour while the second is the universally accepted unit of 
time This means that although a resistance unit based on the hour 
would contain no inherent mconsistency, constant vigilance would 
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have to be exercised with respect to using a conversion multiplier if 
it were brought into a formula with other physical quantities, for 
example “g,” which would surely be in seconds, not hours 
The logical primary unit for thermal resistance in British measure 
IS of course based on the British thermal unit, second, foot and Fahren¬ 
heit degree The argument against draggmg such a unit into the 
foreground, is the very cogent one that aside from a very few papers on 
theory of heat transfer, nobody would use it The srniple fact is that 
this combination has not found favor in calculations pertaining to 
engineering structures 

All in all, the author is inclined to beg the question of selectmg and 
naming a unit of thermal resistance m British measure The multi¬ 
plicity of usage IS too discouraging In deference to this lack of 
standardization, would it not lie quite as well to promote the umversal 
tabulation of resistivities (and reciprocally, conductivities) in founers 
for the centimeter cube, and suggest to each engineer that he write in 
his handbook at the margin of the table, the multiplying factor which 
converts the tabulation in founers to that particular comhi nation of 
British measure elements which his past experience has led him to 
prefer for his thermal conduction calculations 
The founer is proposed as the name for a thermal resistance such 
that each ®C of temperature head applied at its terminal surfaces 
gives a heat flow of 1 watt (10’' ergs per second) 

Apfknoix 

Factors by which to multiply a value of thermal resistivity, expressed in founers for a 
centimeter cube, to get values in other systems uf units 

Htatfimn Ttmperalmrt (iradtmt UMtHtr 


Watts per cm* 

Calories , 

—-- per cm* 

sec 

”C per cm 

"C per cm 

1 

4 18 

Kilocalories , 

-hr- 

"C perm 

0 0116 

TT 

"F per ft 

0172 


"F per inch 

00143 

“h'r~ 

"C per inch 

00080 

“F per inch 

206 

perm* 

'C per inch 

115 

'F per inch 

745 


“C per inch 

414 

HP per ft* 

"F per foot 

44 


®F per inch 

3 67 

Watts per in* 

“C per inch 

0 304 
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PHYSICAL GEOGRAPHY — A preliminary note on blue-green algal 
marl in southern Florida in relation to the problem of coastal subsi¬ 
dence ‘ Alfred P Dachnowski-Stokes, U S Bureau of 
Chemistry and Soils, and R V Allison, Florida Agricultural 
Experiment Station 

In 1922 a paper was presented before the National Academy of 
Sciences in which the broad outlines of the stratigraphic successions 
between American and European peat deposits were pomted out, and 
a correlation was attempted of glacial, climatic and life stages smce 
the last Ice-age 

In a later paper, dealing with the profiles of peatlands m New Eng¬ 
land, which appeared in 1926 m Ecology, evidence was set forth show¬ 
ing that the Atlantic C oast of North ^Imerica had suffered a geologi¬ 
cally recent subsidence or a rise of sea-level The observations offered 
m the present paper are belie\ed to demonstrate coastal stabihty 
dunng the last few thousand years 

Wide expanses of the bedrock floor of limestone m the southern 
part of the Florida Peninsula are covered by gray marl The material 
varies in thickness from 1 to 2 feet and on it are found mangrove is¬ 
lands, saw-grass marshes, prairie vegetation north of Flammgo, and 
portions of the great cypress swamps to the west of the Everglades 
In origin, appearance, and manner of deposition, this marl is unlike 
that representing chemical precipitation the aggregation of shells, 
fragments of chara, or the calcareous ooze produced by bacterial 
action In the present case blue-green algae constitute the bulk of 
the organisms which are building up and extendmg to a surprising 
degree the marly soil of the lower glades and of the shores along the 
southern mamland 

Notwithstanding their great economic interest to man as agents of 
decay, fermentation, and disease, the aggregate work accomplished 
by these organisms is f ir from being understood Until recently 
bacteria and blue-green algae received little attention as agencies that 
enci list themselves w ith lime carbonate and thus stand out as builders 
of extensive areas of mineral soil ioday there is evidence to show 
that precipitation of calcium, silicon, iron, sulphur, and part of the 
colloidal organic matenal in soils is caused by algae and bacteria 
From the geologist’s standpoint Glock (4) and Diener (2) ha\e re¬ 
viewed the bibliography establishmg these forms as reliable fossils of 
stratigraphic value and for the interpretation of past climatic changes, 
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Fig 1 —Profile features of gray marl along the Ingraham Highway between 10 and 20 
miles north of Flamingo, Honda Photographed February 22,1928, by R V Allison 

the organisms have been recorded smee early geologic tunes, and are 
reported as existing in peat deposits Botanists and ecologists, on 
the other hand, are beginning to direct attention to the lower order of 
plants as indicators, whose habitat includes extremes of temperature, 
geographic conditions, and aerial situations 
Investigations and views concemmg the active organisms, the 
process, and the secondary changes accompanying precipitation of 
calcium carbonate have not, as yet, thrown much light on the formation 
of marl under natural field conditions In regard to bacterial or¬ 
ganisms Drew (3) and Vaughan (11) have discussed in considerable 
detail the accumulations of calcareous sediments and oohte made by 
the action of demtnfying bacteria in shallow water adjacent to the 
keys and hvmg coral reefs of Florida The specific identification of 
the hvmg forms has been attended with difficulty, owing to the close 
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connection between bactena and blue-green algae Further experi¬ 
mental evidence pointmg to bacterial forms which precipitate calcium 
carbonate has been offered by Kellerman and Snuth (7) The several 
researches in sedimentation reported more recently to the National 
Research Council (10) will also serve, it is hoped, to give m a short 
time an intimate knowledge of the number and character of the bac¬ 
terial organisms as well as the nature and potency of their work in 
mild or subtropical regions like Florida 



Fig 2 —Profile section in dense growth o( Ditlteklta spicaia about 0 miles north of 
Flamingo Florida along southern extension of Dixie Highway Photographed Febru¬ 
ary 22 1928 byR V Allison 

With reference to blue-green algae there is apparently a great lack 
of information regarding their number and geographical distribution 
m the southern part of the United States Tilden (9) records the 
specific description of only 31 filamentous blue-green algae so far 
known to exist in J londa They are grouped chiefly among 5 families 
and 19 genera 

Some of the material described below was collected in the Ever- 
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glades in 1919 and kept dry for subsequent study It was not until the 
winter of 1927 and 1928, during a reconnaissance trip made in cooper- 
eration with the Agricultural Experiment Station of Florida, that algal 
forms were found to contribute so materially to the deposition of cal¬ 
careous matter at the surface of the soils 

The greater part of the blue-green algae has been identified by 
means of Tilden’s volume on Myxophycesie (9), but they are classified 
here only on general resemblances of form * The most abundant algae 
are the fresh-water plants belonging to the genera Scytonema, Calothnx, 
Lyngbya, and Dichothnx The latter, together with others, occurs as 
a thin, soft, greenish-blue matted coatmg, closely attached to the 
friable, calcareous material about 1 or 2 inches below the surface 
They form gray, lammated or flaky and nodular mcmstations, which 
present a cavernous structure to a depth varymg from 5 to 8 inches 
Underneath is grayish-white, compacted, harder marl, more or less 
amorphous, plastic when wet, and frequently dark gray in color and 
mottled from rootlets to the contact Ime with the underlying bedrock 
limestone Plate 1 shows a profile exposure at type localities 
along the Ingraham Highway between 10 and 20 miles north of Fla¬ 
mingo 

The vegetation of these places is similar m aspect to that of other 
parts of southern Florida, but it differs m composition The trees 
and shrubs are woody evergreens 4mong the herbaceous plants 
commonly observed on the “Ingraham marl” are sedges and grasses, 
(Cladtum manscus, Eleochana celluloaa, Rhynchoapora tracyi, Dv- 
chromena colorata, Spartina baken), reeds, and species of Aletna, 
Cnnum, Flavena Ludwigm, and Siaynnchium The pnncipal tjrpes 
of vegetation native to this region have been described from diverging 
viewpomts by Harshberger (6) and by Harper (5) whose paper con¬ 
tains many bibhographic references 

Very little use has been made thus far of any of this type of soil, 
but some of it has recently been cultivated for early tomatoes 

There are no detailed soil surveys for southern Flonda, and hence 
the distribution and acreage of this matenal are practically unknown. 
The marls described by Matson and Sanford (8) in their paper on the 
geology and ground waters of Florida extend over hundreds of square 
miles, but too httle is known to map them as a soil type The northern 
boundary of the gray algal marls appears to coincide with a fine near 
the Tamiami trail between Miami and CoUier County South of this 
fine the marl was observed along the Ingraham Highway between 

* A more detailed identification is being made in connection with precipitation studies 
to be published later 
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Homestead and Flammgo, mergmg into the limy ooze of the islands 
along the shores of the southern mamland 
The average rapidity with which algal marl is now accumulating is 
not known, nor the rate of mcrease under favorable and unfavorable 
circumstances The thickness is nowhere great and is only moderately 
irregular, m part due to the imeven surface upon which the marl was 
deposited at a particular place From the profile features of the layer 
it may be mferred that throughout the time followmg the emergence 
of southern Florida from the sea, the conditions governing the deposi¬ 
tion of the calcareous material were not marked by great disturbances 
The emergence of the "lower Glades” and mamland with respect to 
sea level has been small and began probably only a few thousand (per¬ 
haps 3000 to 4000) years ago In comparison with the series of pro¬ 
files obtamed m the "upper Glades” and on Torrey Island m Lake 
Okeechobee, already noted m another connection (1), the evidence 
discovered seems to prove essential coastal stabihty dunng the past 
few thousand years The algal marl layer was formed durmg rela¬ 
tively recent or late Pleistocene times and since then there has been 
no appreciable change m the relative positions of land and sea m 
southern Flonda A fuller treatment of this question is reserved for 
a later paper 
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PROCEEDINGS OF THE ACADFMY AND AFFILIATED 
SOCIEriES 
THE ACADFMY 
218'ni MEI-TINO 

The 218th meeting was a joint in<>oting with the Philosophical S^iciety and 
was held in the Assembly Hall of the C osmos Club on the evening of Thurs¬ 
day January 19th The general subject of discussion was methods of elec¬ 
tion including the election of officers and govirning bodies of Scientific 
Societies 

Program I B Tiickerman of the Bureau of Standards Theorehcnl 
principles underlying balloting The complete expn ssion of the will of an 
electorate on a plurality of candidates for the same office or plurality of 
similar offices would be contain! d in a single preferential vote if all questions 
of expediency could be eliminated from the vote Certain mathematical 
conditions must be imposed on the count to ensim th( complete elimination 
of expediency from the vote 

Ihese conditions are not realized in any count so far devised and may bi 
impossible of realization The mathematical problem being a problem in 
combinatory analysis is difficult A number of able mathematicians have 
worked on the problem with the result that it is known that in certain broad 
classes of counts expediency can not be wholly eliminated from the vote 
Further investigation is desirable 

Although expediency may never with certainty be eliminated from the 
vote two different counts have been devised meeting two distinct needs in 
which expediency in voting has been so nearly eliminated as to be negligible 
from a practical standpoint These are the Hare count for electing a repre¬ 
sentative Ixxly and the ( ondorcct count for filling a single office These 
counts of a pn ferential ballot are far superior to any other known methods of 
election and may lx* considered a practical solution of the problem of secui^ 
ing an effective expression of the will of an electorate (Author s thstrad ) 

Georcf H Hallett Jr Sec ctary of the Proportional Repn senUition 
League An appraisal of election methods Dr luckerman has suggested 
as a entenon for a jierfcet method of election the requirement that it shall 
always give most effect to a person s vote if he expresses on the tiallot his 
real wishes This seems a reasonable requirement but unfortunately it con 
flicts with another which se'cms just as reasonable and perhaps even more 
important It can be proved that a method of election under which it 
would never be profitable for the voter to falsify his real wishes would soiiie- 
timcH defeat a candidate for a smgle office who was preferred to all other 
candidates by an absolute majonty of the voters * Uneler such circumstances 
the unsolved question whether Dr Tiickcrman s test can be satisfied at all 
is one of considerable academic interest hut probably not of great practical 
importance 

This does not mean that the test has no value It can and should bo 
satisfied for most practical purposes without sacrificing anything els« of more 
unportance 

The most workable system so far proposed seems to be the Haro system of 
proportional representation I his system is not mathematically perfect 

‘ The proof is given m fo itnoto 14 on pagoa 390-397 of Pro-port onal RepreterUal on by 
Hoaq and Hallktt (Macmillan) 
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It defeats arbitranly the candidate who stands lowest on the poll and occa¬ 
sionally such a candidate might be preferred to each other candidate considered 
singly by a majonty of the voters It is possible to overcome this defect 
also by introducing complications m the rules for counting,’ but the Hare 
83 rstcm in its usual simple form oflfers a small probability of error and its 
political as well as theoretical advantages over our ordinary methods art very 
great It is m use for the election of important single officers in Australia 
and in the provinces of Manitoba and Alberta 

When a group of officers are being elected together to a legislative body, it 
18 possible to do still bettor hor when a single place is to bo hlled it is only 
possible at the beat to satisfy one point of view, but when a number of places 
for the same office are to be hlled togethir it is possible to give just representa¬ 
tion to all important points of view 

On this (jui stion of representation there is a great deal of confusion in the 
public mind It is quite generally assumed that the principle of majority 
rule demands that each particular member be a majority choice This is 
fnquently qualified by a division of the whole temtoiy to be represented 
into listricts in some of which a ininonty party may li ive a local majority 
ami so gt t It presentation but the wlea of assuring reprt sc ntation to minorities 
whether they are a majority m any one neighlmrhood or not is thought to 
conflict with majonty nile 

In fact however, there can lx* no assured majonty rule in a repn sentative 
liody without a represi ntation of all ekments in proportion to their voting 
stn ngth 

The so-called majonty methods of election very frequently defeat the 
majonty will In the last two C/ongressional elections in the State of New 
York the Rc publicans have polled a majonty of the votes for lleprcsi ntativcs 
and the IXniocrats have elected a majority of the members This was be¬ 
cause the Republican minonties in Democratic distncts (like the ]>emocratio 
niinontus in Republican distncts) were unrepresented In 188S when 
Harrison was (leeti d President ovi r Cleveland ( leviland had 100 IKK) more 
popular votes A similar imscamage of justice happened on two other 
occasions Ihis was bi cause the minonties in each state were unrepreseiitcd 
in the electoral college 

1 hough minonty rule does not usually stand out so glaringly on the face 
of till election n turns, it is in fact the rule rather than the e xcoption The 
remarkable jilu nomenon of machine rule the country over, with a majonty 
of the peopk almost everywhere opposed to maehme rule is due simply to 
the fart that we do not provide a mians of representation for the minorities 
into which the anti-machine majonty is divided 

This situation can easily be remedied by a change in election methods to 
give representation to all elements in proportion to their voting strength 
Thret things are needed first districts large enough to elect several members 
each, second, a single vote for each voter instead of as many votes os there 
are itiemlxrs to lx eleeted m the distnct, so that the largest group cannot 
elect its entire slate to the exclusion of others and third, a vote that is trans- 
ferabk so that if the voter s first choice cannot be elected by it, it will not 
lx wasted but lx transferred to his second choice or third 

This combination of principles gives us the Hare system of proportional 
repK'sentation, otherwise known as the single transferable vote In its 
usual fonns it is not mathematically perfect and contains various minor 

' IIoAa and Hallett, Proportional Repretentalian pp 404 B 
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defects which could be remedied by the introduction of considerable compli¬ 
cations in the counting rules Such complications, however, would have 
little effect on the results secured and without them the Hare system offers 
a practical remedy for most of our political ills which are not inherent in 
the people themselves It is used for city elections in Ch'vc land, where it 
has secured the services of such able independent couneilmen as Pmfessor 
A 11 Hatton, charter consultant of the National Municipal Ix'aRue, in 
Cincinnati, where it immediately deposed one of the most thoroughly en¬ 
trenched political machines m the country and chatiKod the city from one of 
the worst-f(ovemed to one of the best-governed to be found anywhere, in 
Ashtabula and Hamilton, Ohio, and Boulder, Colorado, and in many cities 
abroad In other countries it has been inaugurated for provincial elections, 
as in Manitoba, Alberta, and Tasmania, and even in national elections, as 
m the Irish Free State, and in Oreat Britain for a few university memliera of 
the House of Commons It requires no primaries and in one election gives 
a free and practically complete expression of the real wishes of the voting 
public {CoTuIrnsid from niUhor’ti manusmpt ) 

A demonstration election was then given with the audience as voters 
The vob'H were counteil by members of the audience under Mr Hallett’s 
direction and the n'sults put on a blackboard and explained 

219th mvktino 

The 219th meeting was held in the Assembly Hall of the Cosm is C’liib 
on (Ik I'veniiig of Thursday, February 16th, 19^ 

Program Daiton C Miller, Professor of Physics in the Case School of 
Applied Science Photographing and analyzing xouiul wares The address 
was illustrated by latern slides and by experiments, mduding expenments 
with the “phonodcik,” an apparatus devised by Dr Miller for projecting 
“living” wave s directly onto a screen 

220tk meeting 

The 220th meeting was held in the Auditorium of the Nation il Museum 
on the evening of Thui-sday, March nih, 1928 

Piogram Showing of a moving picture film entitled The M'rhames of thi 
Plain , prejiared by Prof Ivan P Pavlov, Director of the Physiologicil 
Laboratories in the llussian Acadimy of Sciences The picture prestnkd 
a series of expenments on children and animals chosen to illustrate the 
meehanisni of the ix'actions to vanous external stimuli F^ipecial attention 
was given to the development of "conditioned re-flexes,” a subject that has 
be-en (specially studied by Pavlov and his collaborators The' film was ex¬ 
hibited through the courtesy of the American Society of Cultural llclations 
with Russia 


221st meeting 

The 22l8t meeting was held in the Auditonum of the National Museum 
on the evening of Wednesilay, May 16th, 1928 

After calling the meeting to order the President of the Academy announced 
that a proposed revision of the By-Laws of the Academy, intended to clanfy 
doubtful points and to meet changing conditions, had Ixx-n duly proposed by 
thnx' members of the Academy Under the provisions for amending the By- 
Laws these proposals were automatically referred to the Board of Managers 
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for further consideration and for submission to the Academy at a future 
mertinK * 

Program Fridtjof Nansen, Arctic explorer, professor of Oceanography at 
the University of Oslo and President of the International Society for the 
Lxploration of the Arctic by means of the Airship Problenu of Ardtc ex- 
plorahon The speaker emphasiiscd the importance of polar exploration as 
against the popular view that polar expeditions are quests for adventure or 
bids for notoriety He especially emphasised the importance of a knowledge 
of meteorological conditions in the polar regions and compared a study of 
meU>orology with the polar regions omitted to a study of the steam engine 
with the condenser omitted Many modern developments of meteorology are 
based on the “polar-front” theory 

The speaker then desenbed the methods of polar exploration as they 
were in the nineties when ho and his compamons dnfted across the polar sea 
in the From and told of some of the adventures encountered in that memor¬ 
able expedition Ho then described the advantages of exploration by air¬ 
ship and outlined the plans for a proposed expedition At the conclusion of 
the address the audience gave the speaker a rising vote of thanks 

Walter D Lambert, Recording Secretary 

* The proposed changes are in fact the work of a special committee of the hoard of 
Managers and have been considered by the Board itsolf at several mootings and ap¬ 
proved m principle Requests for further information regarding these changes may 
be addressed to tho Curresiiondmg Secretary, who is also Chairman of tho special 
committee 



JOURNAL 

OF THE 

WASHINGTON ACADEMY OF SCIENCES 

VoL 18 Novembbb 4, 1928 No 18 

BOTANY — New South American species of Wernena ' 8 F Blaxe, 
Bureau of Plant Industry 

Wemena H B K is a medium-sized genus of Asteraceae of the 
tribe Senecioneae, closely related to Senecio and distmguished from 
It by no dehnite character except the connation of its phyllaries to 
the middle or beyond On the basis of this feature, TFemena is in¬ 
cluded by Bentham & Hooker and by O Hoffmann in the subtribe 
Othonnmae (Othonneae of Bentham & Hooker) along with several 
other genera which are restricted to southern \frica 

Wemena itself, with the inclusion of the 10 new species here de¬ 
scribed, IS a genus of some 62 species, about 7 of which" (aside from 
the species described from the Old World) are of somewhat doubtful 
status I'lfty-eight species occur in the South \merican \ndes from 
Venezuela (a single species) and Columbia to Chile and Argentina at 
high altitudes, usually 3000 to 5000 meters 1 he lowest altitude defi¬ 
nitely recorded for any species is about 2750 meters, at w hich W nubi- 
gen-a and W villosa were collected m Peru by Macbnde and Feather- 
stone The only species known outside this range m America is B 
nubigena H B K , which occurs from Ecuador to Peru and Bohvia, 
and IS found on the mountains of (.uatemala at about 3355 to 3600 
meters elevation in a form, descnbeil by DeCandolle as W mocin- 
niana, which I am unable to distinguish in any w ay from the typical 
South American one 

* Received August 11 1028 

• Wemena acerosi/oha Hicron from description not clearly distinguishable from 
W vxltoiia A Gray but iierhaps identical with IF eniMltculala Sch Dip , W apteulala 
and W brachypappa Bch Uip perhaps not separable specifically from IF pygmaea 
Gill , IF calycidata Turcz , W dtsUeha H B K vorj close to H nubigena H B K , 
IF dombeyana (Wedd ) Hicron imperfectly described, IF mandoniana Wedd , verj 
close to IF orbignyana Wedd the latter known to me only from description 

485 
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Four species are accredited to the Old World, Wemeria afncana 
Ohver & Hiern and W antinoni Avetta* from Abyssinia, W elltsti 
Hook f and TF nana (Decaisne) Benth from the western Himalaya 
of India and western Tibet, at high altitudes The distribution of 
these four makes it extremely improbable that they are very closely 
related genetically to the typical South American species I have 
seen no material of them and so cannot speak with assurance about 
their position, but the probability, almost the certainty, of their ori¬ 
gin from Senecio independently of the South American species is in 
itself no obstacle, in my opinion, to their being placed unequivocally 
m Wemeria if their characters agree with those of that genus A tend¬ 
ency to connation of the phyllaries at base is widespread in the v ast 
genus Senecio The accentuation and fixation of this tendency in 
one or more Senecio prototypes is undoubtedly the source of the genus 
Wemena os represented in South \merica, where its considerable 
\ariation m habit makes it probable that it arose from Senecio at 
several different foci Tlie appearance of this same widespread tend¬ 
ency to a gamophvllous im olucre m two regions of the Old World is 
in no way remarkable It is indeed surprising that it has not hap¬ 
pened more frequently, particularly in the high altitudes with which it 
appears to be m some way correlated 
As origmally described by Humboldt, Bonpland, and Kunth the 
genus Wemena included six species Six were added by Schultz 
Bipontinus in 1856 from Lechler’s Peruvian collections, eight by We<i- 
dell m 1856, and two more in 1894, the latter manuscript names pub¬ 
lished with descriptions by Klatt, four by Vsa Gray m 1861, from the 
Peruvian collections of the Wilkes Expedition, six by Hieronymus m 
1895, and two more m 1901 One was described from ( hile by Phihppi 
in 1873, and four more in 1891 The other accessions to the genus ha\ e 

been mainly single species described by various authors Weddell’s 
monographic treatment of 17 species m hts “('hloris Andina” (1856) 
IS the only available recension of the American species as a whole and 
18 quite inadequate at present, including less than a third of the species 
now known \. working key prepared by the writer several years ago 
for the identification of the material of the genus accumulated at the 
United States National Herbarium from the South American collec¬ 
tions of Dr F W Pennell, E P Killip, and J Francis Macbnde has 
been entirely remade after the study of many more specimens, but is 

>ExO Hoffm in Engl APrantl, Nat Pflanienfatn 4' 301, 302 1892, hyponym 
Omitted from Index KewensLs Said to bo transitional to Euryopa 
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still not in state for publication owing to lack of material of several 
described species A tentative grouping of the species, with partial 
keys, IS here presented as an aid to future students of the genus It 
IS based on the material in the United States National Herbarium, the 
entire collection of the New York Botamcal Garden and Columbia 
College (about 100 sheets), and a considerable amount of material 
borrowed from the Gray Herbarium and the Field Museum, as well as 
several photographs and fragments of authentic specimens obtained 
at Kew Herbarium m 1925 or (m the case of W ngida Benth) re¬ 
cently sent by Dr A W Hill I wish to express my thanks to the 
curators of the herbaria mentioned for the opportunity to examine 
the collections under their charge In the followmg key the dagger 
indicates that no material has been examined by the writer, the plac¬ 
ing of a name m parentheses, that the species is doubtfully a member of 
that group In the first four groups the leaf blade is toothed or lobed, 
m the remaimng three the blade is entiie, although the margin is 
sometimes of different texture and pectinate-ciliate or finely glandular- 
denticulate 

One species of the genus, Wemena poposa Phil, of northern Chile 
and northwestern Argentma, is much \ alued m its native habitat as a 
remedy for mtestinal cohc, bemg used m the form of infusions and 
decoctions It has been studied histologically and chemically by Dr 
Fidel Zelada,^ who extracted from it a glucoside which he calls “popo- 
sina" (“poposa” is the \ernacular name of the plant) 

I Group of W pinnittfida lA^aves pmnatisect —A Leaves strictly 
glabrous, thoir lobes 2-6 pairs, subcqual, entire W aolivaefoha Sch Bip 
AA Leaves usually pilose along rachis above, their lobes 5-20 pairs, alter¬ 
nately unequal, often lobulate B Phyllanes 20-25, leaves about 9 cm long 
W ptnnaitjida Ilemy BB Phyllanes 8-15, leaves mostly 0 cm long or 
less W heterohba Wedd , W <^wnloba Blake, sp nov 

II Group of W dadylophylla Leaves bifid, tnfid, or 3-lobed (the lobes 
sometimes agam 3-lobed), small, 1 cm long or less, plants leafy-stemmed, 
suffrutescent —A Leaves bifid W rosemi R E Fnes AA Leaves tn¬ 
fid or 3-lobed B Stem and upper leaf surface densely pilose-lanatc W 
dadylophylla Sch Bip BB Stem and upper leaf surface glabrous, or apex 
of leaves loosely pilose (W amldydadyla) U Ix'af segments linear, mostly 
2-4 mm long, acutely subulate-tipped W digttata Wedd CC Leaf 
segments not linear, 1 5 mm long or less, obtuse D Leaves loosely pilose 
at apex when young, 1-1 5 mm wide at apex, the Imear petiole under 1 mm 
wide and not glandular-denticulate W anMydadyla Blake, sp nov DD 
Leaves not pilose E Leaves practically linear, oylindno-pnsmatic, 4-6 
mm long, barely 1 5 mm wide above W xnam, Phil LE Leaves linear-^ 

‘ Eatudio boUmco y guimteo de la Wcrneria poposa Philippi (n v poposa) Univ. 
Nao Tucumdn, Mus Hut Nat Bol 10 17 pp, illust 1027 
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cuneatc, 8-10 mm long, 2-4 mm wide above, densely pectmate-ciliolate 
with stiff acute non-glandular ciba W decora Blake, sp nov 

III Group of W pygmophylla Leaves orenatcly S^lobed, 2 cm long 
or less — W pygmophyUa Blake, sp nov , (f W melandra Wedd ?) 

IV Group of W orhgnyana Leaves (at least m part) 3-5-dentate or 
-denticulate at apex, spatulate to linear-cuneate or obovate, mostly 3-9 
cm long —t W orbtgnyana Wedd , W mandontana Wedd 

V Group of W pecttnala Leaves small, spatulate or linear-spatulate, 
rosulate at base of head and scattered on short horizontal rhizomes, with 
densely pectinate-ciliate margin (the ciha ca 0 5 mm long, stiff, acuminate, 
not glandular) — W pectinaia Lmgelsh t knocheae Perkins, (t W 
denitculata Blake?) 

VI Group of W lycopodtoidee Truly leafy-stemmed, suffrutcsccnt, the 
stems densely covered with uniform small unlobcd leaves 11 mm long or 
less (Through W marada and W sedotdes, this group nearly connects 
with the minor group in VIII centering about W humtha In all of the lat¬ 
ter the leaf axils are woolly )—A I^af axils woolly t IV popoaa Phil, 
W loreTilztana Hieron AA Leaf axils not woolly W decundjena Hicron , 
W marada Blake, sp nov, W lycopodtotdea Blake, sp nov, W sedoidea 
Blake, sp nov , W weddellu Phil, t W mmpertna Hieron , (t W derUtaUata 
Blake?) 

VII Group of W cauleacena Radical leaves tufted but scarcely rosulate, 
much larger than cauline, grass-like or plantain-likc, or subacicular, crectish, 
stem evident, subscapose, 2-30 cm high —A Larger leaves 1 cm wide or 
more W atuebeht Hu ron , W plantammfoha Wedd AA Larger leaves 6 
mm wide or less B Rays white W stattcaefoha Sch Bip , W cauleacena 
(Wedd ) Gnseb , t W dombeyana (Wedd) Hicron ? BB Rays yellow in¬ 
side, red or purple outside W vtlloaa A Gray, (t W aceroatfoha Hieron ?) 

VIII Remaining species Leaves entire (or margin glandular-denticu¬ 
late), rosulate or densely crowded on very short or soinctunes elongate cau- 
diccs, occasionally rather scattered on spreading rhizomes, heads usually 
sessile, sometimes short-peduncled A vaned group, capable of subdivision 
—A licaf sheaths not ciliatc and without axillary tufts of hairs B Heads 
discoid C Anthers black or violet f W meUinandra Wedd CC An¬ 
thers yellow IK aimuloaa A Gray —BB Heads radiate C Leaves 4^ 
cm long, linear or very narrowly hnear-oblanccolate, the blade not distin¬ 
guished from the petiole, involucre 13-17 mm high W glabemma Phil 
CC Leaves much shorter, or else spatulate and scattered on short rhizomes, 
involucre 7-12 mm high D Ix'avcs scattered on slender rhizomes, defi¬ 
nitely spatulate, the blade 2-6 mm wide W apathulata Wedd DD leaves 
rosulate or ilensely clustered h Involucre 4-6 mm high W aretioidea 
Wedd EE Involucre 7-12 mm high W ahoUUa A Gray, W cochleana 
Gnseb , (t IK denitculata Blake) 

AA Leaf sheaths long-ciliate or with axillary tufts B Leaves densely 
Bctosc-stngose on surface IK slngoatsatma A Gray BB Leaves not se- 
tose-stngose C Ix^f blades glandular above, pilose beneath, ovate to 
subspatulate, 6-10 mm wide IK glanduloaa Wedd CC Leaf blades 

• IK ciliala Wedd, never dcacribcd was published by Schult* Bipontinus as a 
synonym of W ciliolata A (,ray 1 xainination of Mawlon 99 chirotypo collection, in 
the herbarium of the New Vork llotaniral Garden shows that the name is synonymous 
With W peclinala Lmgelsh descrilied in 1910 
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glabrous on both surfaces D Leaf sheaths marcesoent (whole leaf some- 
tunes so), long-persistent, oon^touous, nearly or quite as long as the blades 
E Leaves bnstle-tipped W leucobryoniea Blake, sp nov EE Leaves 
obtuse to acute, not bnstle-tippcd F Ra}^ rosy IF rosea Hieron FF 
Rays white G Involucre 12-18 mm high, leaf blades 12-28 mm long 
W crassa Blake, sp nov GG Involucre 5-8 mm high, leaf blades 
mm long H J^ves articulate at or just below junction of sheath and 
lamina, the latter normally deciduous in all but the younger leaves W 
aritculata Blake HH Leaves not definitely articulate, the whole sheath 
and blade persistent, becoming corky I Ijamina of leaves about 4-6 mm 
long, 1-1 2 mm wide, leaves mostly spreading W humths H B K II 
Lamina of leaves 3-4 mm long, 1 mm wide or less, leaves mostly erect or 
appressed W soraterms Ilieron —DD Leaf sheaths not marcescent or 
long-persistent or conspicuous, usually very much shorter than the blades 
E Rays yellow F l«af blades 1 8 mm wide or less, the costa prominent 
beneath IF canahculata Sch Bip , IF cornea Blake, sp nov FF Leaf 
blades mostly 2-3 5 mm wide, the costa obsolete or impressed beneath 
W pumtla H B K (including W dema Benth '), W nguia H B K , Q IF 
calyndata Turez ?) —EE Rays white h Leaf blades usually 3-12 mm 
wide G Achenes and ovaries glabrous IF gmmtnifolia H B K GG 
Achencs and ovanes silky II nuhigem H B K , t IF disticha H B K — 
FF Leaf blades mostly under 15 mm wide G Leaves very densely 
rosulate, acicular, the blades 5-20 mm long, 0 3-1 mm wide, mucronate 
IF caespttoaa Wedd GG Leavts looser, less densely rosulaU , plants when 
well developed with short spreading rhizomes bearing more or less scattered 
leaves (doubtfully so in IF brachypappa) H Leaves acutely mucronate 
IF aptculata Sch Bip HH Leaves obtuse IF pygnma Gill, t IF 
brachypappa Sch Bip 

Werneria obtusiloba Blake, sp nov Fig a 

Acaulesccnt perennial, rhizome very short,erect, leaves rosulate,the broad 
scanous sheaths glabrous, 1 3-2 cm long, the blades linear or lance-linear 
in outline, 1-2 5 cm long, 4-7 cm wide, pilose along costa above, pinnati- 
sect into ^11 pairs of very unequal olwvate, ovate, or oval obtuse, entire or 
3-lobod segments, the larger about as long as the breailth of the rachis be¬ 
tween them, heads discoid, short-pcdunclcd, involucre 8-10 mm high, 
11-13-fid 

Rhizome thick, 1 cm long or less, glabrous, leaves stellate-imbncate, 
2 5-4 5 cm long, the petiole (“sheath”) amplexicaul, 3-nervcd, 3-5 mm wide 
at base, often purphsh-margined, the blade fleshy, glabrous beneath, the 
lobes obtuse to broadly rounded, 1-4 mm long, 0 6-2 nun wide, the larger 
often with 1-2 supplementary lobules at base, peduncle essentially glabrous, 
clavate, 1 cm long or less, sometimes with 1 or 2 linear tntire bracts, involu¬ 
cre campanulate, glabrous, the teeth triangular or deltoid, 3-3 5 mm long, 
18-2 4 mm wide at base, obtuse, ciliolate at afxx, the subscanous margin 
often purphsh, flowers numerous, their corollas white liecoming purple- 
tipped, 6-6 5 mm long, the tube 3 2-3 5 mm , the funnelform throat 2 mm , 
the ovate teeth 0 8-1 mm long, ovaries glabrous, pappus white, m age purple, 
6 mm long, style tips truncate, mmutely hispidulous around apex 

Peru In sandy soil, with cushion and rosette plants, cordillera east of 
Gammas, Prov Moquegua, alt 4500—4600 m , 7-8 Mar 1925, A Weber- 
bauer 7362 (type no 552^91, Field Mus , dupl no 44298, U S Nat Herb ) 
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Wet seepy soil along streamlet, Vmcocaya, Dept AreqUipa, 4370-4380 m, 
18 Apr 1925, F W PenneU 13338 (Field Mus, Gray Herb) 

Closely allied to Wemena heterdoba Wcdd , of which it may eventually 
prove to be a form In that species, as described by Weddell and as repre¬ 
sented by a considerable senes of specimens before me, the pnncipal leaf 
segments are linear or essentially so and acute or acuminate to the callous tip 

Wemeria amblydactyla Blake, sp nov Fig b, c 
Rliisomes short, branched, the branches or stems tufted, about 2 5 cm 
high, densely leafy above, glabrous, leaves about 9 mm long, loosely ensped- 
pilose toward apex when young glabrate, the scanous-margined, barely 
amplexicaul sheath about 2 mm long and 2 mm wide, entire or slightly 
denticulate at base, the petiole 5 mm long, 0 6-1 mm wide, hnear, thick, 
flat above, rounded beneath, entire, the blade 1 5 mm wide or less, of 3 
ovate-oblong, obtuse, erect, conmvent, thick lobes 0 6-1 mm long, sub- 
equal or the imddic one usually slightly shorter than the lateral, heads sub- 
sessilo, radiate, involucre 9-10 mm high, 9 H-(-“20”)-fid about to middle 
Bhizomes about i mni thick, covered with the persistent bases of the 
sheaths, the erectish branches about 4-7, leaves densely imbricated, heads 
campanulate, solitary, terminal, lobes of involucre triangular, acuminate to 
an obtusish apex, sparsely pilose above along midlme, scanous-margined, 
4 mm long, I 5 mm wide at base, 1-vittate, receptacle convex, alveolate, 
glabrous, disk 10-11 mm high, 8-12 mm thick, rays slightly exserted, gla^ 
brous, the slender tube 3 mm long, the narrowly obovate lamina entire 3- 
nerved, 7 5 mm long, 1 8 mm wide, disk coroUas glabrous, 6 mm long, the 
tube 1 6 mm , the funnel form throat 3 4 mm , the ovate teeth 1 mm long, 
disk achenes (immature or infertile) glabrous, columnar, 2 5 mm long, 
about 7-nerved, pappus browmsh white, 6 mm long, the bnstles somewhat 
united in groups at extreme base, style tips hispidulous around the subtrun- 
catc apex, usually tipped with a setose tuft nearly 0 5 mm long 

Peru Alpamarca, in the Andes, Wtlkea Expedition (type no 44300, U S 
Nat Herb) 

Related to W digitata Wedd , as a form of which it was recorded and briefly 
described by Gray * The examination of matcnal clearly referable to that 
species {F L Herrera 1033, Hacienda Churu, Prov Paucartambo, Peru, 
3700 m , Jan 1926, U S Nat Herb ) makes it evident that the Wilkes speci¬ 
mens are to be separated speciiically In W digitata the plants arc much 
larger and coarser, the considerably broader leaves are without the loose 
hairs of W amblydaclyla, their lobes are longer (mostly 2-4 mm ) and acutely 
subulate-tipped, and the broader sheaths and petioles arc defimtely ciliolato 
or denticulate As already noted by Dr Gray in his examination of the same 
specimens, the conspicuous tuft of bnstles terminating the subtruncate style 
tips 18 sometimes absent (at least in more mature flowers of the disk) I have 
not found any of the “truly opposite” leaves desenbed by him, although some 
subopposite leaves, apparently due to the obsolescence of the intemodcs, can 
be seen 

' Proo Amcr Acad 5 140 1861 
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WeraerU decora Blake, sp nov Fig d, e 

Suffruticuloee, about 1 dm high, rhizome branched, the branches erect- 
ish, thick, densely leafy above, covered below with the imbricated bases of 
old sheaths, loaves 7-10 mm long, cormpicuously ciliolatc throughout, Im- 
ear-cuneate in outline, 3-vittatc, the scanous sheath 2 5-3 tnm wide at base, 
amplexicaul, the flat petiole 1 8-2 mm wide, the blade passing gradually 
into the petiole, 2 5-4 mm wide, 3-lobcd, the lobes rounded or subtruncate, 
thickish, the lateral about 1-1 3 mm long and wide, the middle one usually 
about half as long and wide, sometimes obsolete, heads sessile, radiate, “the 
ra 3 rs white, the disk yellow,” involucre 12-14 mm long, al^ut 13-fid to 
middle 

Rhizomes 4-7 mm thick, much branched, densely covered with the im¬ 
bricated bases of old sheaths, the green leafy tips 2-4 5 cm long, leaves some¬ 
what yellowish green, fleshy, thickened above, their cilia stiffish, subulate, 
acuminate, eglandular, 0 1-^0 3 mm long, disk shorter than or equaling the 
involucre, involucre campanulate, the tube multivittate, the lobes oblong, 
very obtuse, 3-5-vittate, often somewhat erose on the narrow subscanous 
margin, minutely ciholatc-tufted at apex, 6-7 mm long, 2-2 5 mm wide, rays 
about 18 (more numerous than phyllanes), glabrous, the tube } 5 mm long, 
the lamina linear-spatulate, 10 mm long, 1 5-2 mm wide 4-7-nervcd, entire 
or obscurely emai^nate, disk corollas glabrous, 7 1 mm long, the tube 2 5 
mm , the funnolform throat 4 mm , the teeth ovate, obtusish, 1 mm long, 
achcncs (immature) glabrous, pappus browmsh white, about 7 5 mm long, 
style tips of disk flowers truncate-rounded, hispidulous m a ring all around 
at apex, with terminal rounded naked umbo, of ray truncate-rounded, uregu- 
larly and unevenly hispidulous, sometunes with a short terminal tuft of hairs, 
anthers “reddish in age ” 

Peru In loose soils of alpine basin slopes, Cosapalca, Dept Luna, alt 
about 4726 m , 21 May 1922, Madmde A Featherdone 849 (type no 517377, 
Field Mus , dupl no 1,186,462, U S Nat Herb) 

An attractive and very distinct species, at once distinguished from W, 
rosenti R E Fries by its conspicuously ciliolate leaves with much broader, 
very blunt lobes, normally 3 in number, and from W tnctaa Phil by its much 
larger and broader, ciholate leaves, and much larger involucre 

Wemena pygmophylla Blake, sp nov t ig f, a 

Tiny, caespitose, acaulcscent, spreadmg-pilose throughout, leaves rosulatc, 
without axillary tufts, the petiole Imear, about 1 cm long, the suborbicular 
blade 2-4 mm long and wide, crenately 3-9 lobed, conduplicate, heads 
discoid, small, involucre 6-8mm high, about 18-fid, the blunt teeth ustulato- 
tipped, achenes densely papillate 

Plants in small tufts, altogether 1 1 8 cm high, rhizomes brancheil, short, 
slender, leafy only at apex, haves 8-15 nun long petioles subscanous toward 
base, 3-vittatc, flat, cihate, sparsely pilose on bade above, 7-11 mm long, 2 
mm wide or leas at base, scarcely amplexicaul, blades abruptly distinguished 
from petioles, green, fleshy, strongly condupheate, often shghtly inequala- 
teral, very obtuse and often slightly cucullate at apex, at base subcordate to 
rounded-cuneate, shallowly crenato-lobate with rounded lobes, pilose on 
both surfaces, peduncles 4 mm long or less, bcanng a few linear entire leaves, 
heads campanulate-hemisphenc, almut 8 mm high, 9 mm thick (as pressed). 
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about 49-flowered, receptacle flattish, alveolate, glabrous. Involucre loosely 
pilose especially on the lobes, these mostly oblong, obtuse, 2 5-2 8 nun long, 
1-1 5 mm wide, sometimes irregularly united nearly to apex, narrowly scan- 
ous-margined, with blackish brown tips, minutely brown-ciliolate at apex, 
disk corollas "now greemsh-, now bluiA-white," glabrous, 4 2-4 5 mm long, 
the tube much swollen at base, 2 2-2 4 mm, the cylindrio-campanulate 
throat about 1 7 mm , the ovate teeth 0 6 mm long, immature achenes ob¬ 
long, 1 5 mm long, pappus whitish, copious, easily deciduous, 4 mm long, 
style tips truncate, minutely hispidulous at apex, "anthers and stigmas dark 
brown ” 

Peru On sandy soil, growing with cushion and rosette plants. Cordillera 
east of Carumas, Prov Moquegua, alt 4600-4600 m, 7-8 Mar 1926, A 
Weberbauer 7358 (type no 552687, Field Mus , dupl no 1,233,480, U S 
Nat Herb) 

A unique species, at onco recognized by its rather dense pubescence, 
ustulate-tipped phyllanes, papillate achenes, and suborbicular shallowly 
crenatc-lobed condupheato leaf blades, resemblmg in their normal folded 
condition a hst, whence the name The species is closely similar in many 
respects to a species of Seneao collected by Pennell in the Department of 
Arequipa {Pennell 13344), but in that the phyllanes are distinct essentially 
to base, while in W pygtnophyUa they are truly connate to well above the 
middle 

Wemena marcida Blake, sp nov Fig h, i, j 

SuiTrutcscent (7), caespitose, glabrous, the rhizomes branched, the branches 
apparently erect, densely leafy throughout, 2-4 cm long, the green leafy 
growth of the year only about 1 cm long or less, leaves at first erect, glau- 
cescent green, m age marcescent, brownish, shrunken and spreading, lance- 
oblong or ovate-oblong, 8 5-10 5 mm long, 2 6-4 mm wide, acute and apicu- 
late to obtusish, not at all dilated at base, 1-vittate, subglandular-denticulato 
especially above, flat, the petiolar portion 5-7 mm long, narrowly scanous- 
margined, the lamina narrower, about 3 5 mm long, triangular or tnangular- 
oblong, heads sessile or subsessile, radiate, the rays "white,” the disk "yel¬ 
lowish green ” involucre 9-10 mm high, 13-16-fid 

Branches numerous, about 8-12 mm thick including the leaves, leaves 
densely imbncate, heads 2 2-2 8 cm wide, disk about 1 cm high, 1 5 cm 
thick, involucre campanulate-homisphenc the tube multmttate, the teeth 
triangular to deltoid, obtuse or acutish, 1-4-vittate, ciholate at apex, 5-6 
mm lung, 2 5-4 mm wide at base, the narrow subscanous margm sometimes 
denticulate, rays 19-22 (more numerous than phyllanes), glabrous, the tube 
3 6-3 8 mm long the elhptic lamina 10-11 mm long, 3 6 mm wide, 2-3- 
denticulatc, about 5-ncrvcd, disk corollas glabrous, 6 5 mm long, the tube 
1 8 mm , the cyhndnc-funnelforra throat 3 7 mm , the ovate teeth 1 mm 
long, disk achenes (unmature) oblong, 2 mm long, with about 7 thick nbs, 
pappus brownish, 4 5 5 2 mm long, the bnstlcs united at extreme base into 
a sort of collar, style tips truncate, minutely hispidulous at tip, in disk flowers 
rather conspicuously papillose on back 

Peru In mounds by brook, Rio Blanco, Dept Lima, alt about 4676 
m , 20-25 Mar 1923, J Francis Macbnde 3032 (type no 534102, Field Mus , 
dupl no 1,191,416, U S Nat Herb) 
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Nearest TFernma decumbrena Hieron (ox char) from between Toma- 
rape and Tacora, Peru, m which the leaves have a conspicuous amplexicaul 
oiliate sheath 3 mm long and 5 mm wide and a subaccrosc blade 8 mm long 
and 1 26 mm wide at base 

Wemeria lycopodioides Blake, sp nov Fig k, l, m 
Suffnitescent, glabrous, the rhizomes apparently decumbent, up to 25 
cm long, fastigiate-branched, densely le^y above, the leaves scattered 
below, leaves tnangular, 3-6 mm long, ciholatc-denticulate below apex, the 
short amplexicaul scanous sheath 2 ^ mm wide, the blade about 2 mm 
wide above the sheath, fleshy, acute or obtuse, erect or m age spreading, 
heads sessile, raihatc, yellow, the rays scarcely cxcccdmg involucre (hca^ 
young), involucre about 6 mm long, 8-9-fid for less than half its length, the 
lobes broad and blunt 

Rhizomes about 3 mm thick below, glaucescent, the intemodes on the lower 
parts (still bearing green leaves) up to 4 mm long, densely leafy young growth 
3-6 cm long, bU^cs flat above, convex beneath, usually acutely whitish- 
apiculate when young, becoming obtuse, slightly oucullatc at apex, yellow- 
lA green, heads 8-9 mm high, about 41-flowcrcd, involucre campanulatc, 
6-7 mm high, purple throughout, glabrous the tube multivittatc the lobes 
deltoid or deltoid-ovate, 2-2 5 mm long, 2-3 mm wide at base, minutely 
oiliolatc-tufted at apex, 3-vittate, receptacle convex, alveolate, rays (imma¬ 
ture) 10, defimtely yellow, ImcaiHiblong, entire or omargmate, 2-3-nerved, 
5 mm long, disk flowers about 31, their corollas ^submaturc) glabrous, 6 8 
mm long, the tube I 3 mm long, the cylindnc-funnelform thioat 3 6 mm 
long, the ovate acutish teeth 1 mm long, ovancs glabrous, pappus straw- 
color, about 6 mm long, style bmnehes truncate or rounded-truncate, his- 
pidulouB or papillose at apex 

Chile Cordillera Volcan Tacora, Co Quifiuta, Prov Tacna, Dept Tacna, 
alt ca 6000 m , Apnl 1926, h Werdermann 1164 (typo in Gray Herb , 
photog and ftagm no 44297, U S Nat Herb) 

An attractive plant, the deep purple involucres and yellow flowers con¬ 
trasting with the yellowish green Lycopodium-likc stems and leaves Wer- 
nena weddeUit Phil, which has similar leaves, is distinguished by its con¬ 
siderably narrower, fewer flowered, green involucre, with longer and relatively 
much narrower lobes. The rays of that plant, moreover, are desenbed by 
Philippi as whitish 

Wemena sedoides Blake, sp nov Fig n, o, p. 

Suffruticulose, caespitose, decumbent, forming dense mats up to 7 cm. 
wide, the very numerous branches mostly 2 5 cm long or less, densely leafy, 
^brous, leaves of the year erect, glaucous green, those of previous years 
persistent, blaokemng, spreadmg, broadly ovate, 4-^ 6 ram long, finely sub- 
glandulardcntioulato throughout, 1-vittate, the sheath scanous, about 2 mm 
Irag, 2 5-3 6 mm wide, the lamma thickish, flattish with somewhat elevated 
margin above, about 2 mm wide at apex of sheath, about 0 8 mm wide near 
the usually minutely apiculate or sometimes obtusish apex, heads sessile, 
radiate, "white,” mvolucre about 10 mm high, about 13-fad 

Leaves very densely imbncato, involucre broadly campanulatc, 9-12 mm. 
high, 13-14-fid, the tube multivittate, the lobes tnangular to oblong-ovate. 



494 JOURNAL OF THE WA8H1NOTON ACADEMY OF SCIENCES YOU 18 , NO 18 


acute to obtuBiah, 4 5-7 mm long, 2 5-3 5 mm wide at base, 3-vittate, 
minutely ciholatc-tufted at apex, green, very narrowly scarious^argined, 
rays about 18 (more numerous than phyllancs), exserted, glabrous, tube 3 
mm long, the lanuna narrowly spatulate, 4r-6-nerved, subentire, about 9 mm 
long, 2 5 mm wide, disk flowers numerous, their corollas glabrous, 6 3 nun. 
long, the tube 1 8 mm , the cylmdno-funnelform throat 3 5 mm , the ovate 
teeth 1 mm long, achenes (submature) oblong, glabrous, 3 5 mm long, with 
about 8 thick nlw, pappus brown, 11 mm long, the copious bristles deciduous 
irregularly in groups, style branches m both ray and disk truncate, hispidu- 
lous around the apex 

Pfru In tufts on wet rocky slopes, Punco, Dept Hu&nuco, about 34 km 
west of Huallanca, alt about 4115 m , 1 Oct 19M, Macbrtde & Featherstone 
2475 (type no 518901, Field Mus , dupl no 1,186,098, U S Nat Herb ) 

Related to W marada, W lycopodiotdes, IK weddelht Phil, and IK juni- 
pertna Hieron In the two last the involucre is much narrower and fewer- 
flowered, shorter (7-8 mm long), and only 8-10-fid, m IK jumpertna the 
rays are described as only 2-6 with hgulcs 4 5 mm long In IK maretda, 
a much coarser and apparently laxer plant, the leaves are much larger and not 
at all dilated at ba«3 IK lycopodtotdea is a much larger plant with less 
densely mibncatcd, yellowish green leaves, very much smaller yellow heads, 
and much smaller 8-9-fld involucre 

Wemeria leucobryoides Blake, sp nov Pig q, r, s 

Densely cacspitose, rhizomes branched, crectish, very densely covered 
with marcescent erect leaves, the green growth of the year only 2-3 mm 
long, leaves hnear-subulate, acuminate, tipped with a more or less deciduous 
bristle nearly 1 mm long, flat, densely long-ciliate for about half their length 
but glabrous on the surfaces, not amplcxicaul at base, not lanate at base 
within, 4-5 mrn long, 0 5-0 8 mm wide near base, heads tiny, sessile, radiate, 
involucre 6 mm high, 11-fid 

Rhizomes up to 6 5 cm long, 1 mm thick (when denuded), branches with 
their leaves 3-5 mm thick, leaves densely imbricate, the older ones com¬ 
pletely persistent except for the bristle, becommg whitish and corky, the 
younger erect, 1-vittato, the petiolar portion or “sheath” thickish. 2 5-3 2 
mm long, densely cihatc for about 2 mm with hairs 1-1 5 mm long, the 
thinner light green lanuna 0 5-1 5 mm long, often lacerate-dcnticulate to¬ 
ward aptx, [lassing into the lax bristle, this 0 ^1 mm long, deciduous except 
for its basi, leaving the old leaves acuminate, heads about 6 mm wide, in¬ 
volucre campanulate, glabrous, the tube multivittate, the lobes triangular, 
acununate, ciholate on the narrow scanous margin, 1-3 vittate, 3 mm long, 

1 mm wide at base, rays 12, evidently white, glabrous, the tube 1 mm long, 
the lanuna 3 5 mm long, 0 9 mm wide, minutely 2-3-denticulate, 2A 
nerved, disk flowers 11, their corollas evidently white, glabrous, 2 6 mm long, 
the tube 0 5 mm , the funnelform throat 1 6 mm , the ovate teeth 0 5 mm 
long, young disk achenes glabrous, about 0 6 mm long, pappus brownish, 

2 8 mm long, style tips in rays obtuse, essentially glabrous, in disk flowers 
tipped with a short obtuse cone, finely hispidulous around its base 

Fcuador At level of perpetual snow. Mount Quihndafta, Deo 1897, 
A Sodtro (type in herb N Y Bot Gard , photog and fragm no 44299, 
U B Nat Herb) 
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A species of the W kumtlia group, nearest W aoratensts Hieron , as which 
the type was distnbuted In that species, according to Hieronjmius’s de¬ 
scription, the leaves are about 8 mm long, 1 26-1 5 mm wide at base, and 
merely acute, the "sheath" is lanato within, and no reference is made to 
the characteristic bristles terminating the leaves 

Wemena crassa Blake, sp nov Fig v 

Acaulesccnt herbaceous perenmal, rhizome (apparently sohtary) vortical, 
densely covered with matt^ sheaths and tomentum, the whole forming a 
cylindnc or comcal body 1 5-3 cm thick and usually 5-15 cm long haves 
rosulate, the petioles ("sheaths") linear, 1 3-2 cm long, long-silky-Ianate on 
margin and with long silky tufts within, the blade nearly hnear, fleshy-con- 
accous, entire, obtusely callous-tipped, 12-2 8 cm long, 1 3-3 mm wide, 
heads appearmg sessile, large, radiate, white, involucre 12-18 cm high, 
about 19-fid 

Leaves densely stellate-imbncate at base of head, petioles about 2 mm 
wide at base, not amplcxicaul, their ciha more or less deciduous, leaf blades 
deciduous after the year of flowenng, slightly narrowed toward apex and base, 
erect or spreading, 1-nerved, the nerve usually slenderly impressed on both 
sides, thetuftof h^withmthe sheath about equaling the latter, arising from 
the rhizome at base of blade, heads about 2 5-3 3 cm wide, borne on short 
thick peduncles concealed by the leaves, involucre campanulate, glabrous, 
its loTOS hnear or lincar-tnangular, obtusish, finely ciholate above and at 
apex, obscurely lucid-papillate, narrowly subscanous^nargined, 7-9 mm 
long, 1-1 2 mm wide at base, rays 19-20, white, glabrous, the tube about 4 
mm long, the lamina elliptic, 14 mm long, 3 mm wide, entire, 4-nerved, 
disk corollas numerous, white, glabrous, at maturity 8 5 mm long, the tube 
4 mm , the subcylmdric throat 3 7 ram , the ovate teeth 0 8 mm long mature 
disk achenes prismatic-subcylindnc, about 8-ribbcd, glabrous, whitish, 3 5 
mm long, 1 mm thick, pappus brownish white, 14 mm long, the bnstics 
irregularly deciduous in groups, stylo tips in ray flowers obtuse, minuU-ly 
hispidulous, in disk flowers truncate, hispidiilous 

Colombia Swale along stream. Paramo del Quindio, Dept Caldas, Cor¬ 
dillera Central, alt 3700-4200 m , 15-20 Aug 1922, F W PenmtU ATE 
Hazen 10031 (type no 1,141,291, U S Nat Herb , dupl, N Y Bot Gard ), 
same locality, 4100-4300 m , Pennell <t Hazen 9878 (U S , N Y Bot Gard) 
Swale, Paramo do Ruiz, Dept Tolima, 3500-3700 m, 16-17 Dec 1917, 
PenneU 3062 (U S , N Y Bot Gard), m bogs, same locality, 3000-3500 
m , 1918, M T Dawe 778 (N Y Bot Gard) Paramo de Buena Vista, 
Huila group. Central Cordillera, State of Cauca, 3000-3600 m , Jan 1906, 
PtUter 1205 in part (US) 

A species of the W humtlta group readily distinguished by its very largo and 
thick rhizome, comparatively large leaves, and large heads and involucre 
The rhizomes, as preserved, arc almost always solitary, but no 9878 is de¬ 
scribed us forming large tufts In some numbers the flowers arc said to bo 
white, in no 9878 the rays are described as white, the disk yellow In dried 
specimens the disk flowers appear to have been white or whitish 
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Fig 1 New South American epeciee of Wemena —A, W obtunloba, B, C, W om- 
Uydactyla, D, E, W decora, F G IF pygmophylla, H, I, J, W tnarcida, K, L, M, W 
lycopodxoidea, N, O, P, IF aedmdes Q, R, S, IF leucobryaides, T, U, W cornea, V, IF 
crassa All drawn from specimens of the type collections Habit figures all X 1, 
leaves X 2 
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Wemeria cornea Blake, sp nov Fig t, n 
BJuaomes creeping, branched, dcnaely clothed with persistent leaf sheaths 
and tufts of hair, hving leaves rosulate, rather few the sheath scanous, tri' 
angular, about 7 mm long, 3 mm wide at base, densely lung-pilose-ciliate 
and with a fringe of still longer hairs within at base, the blade spreading, lin- 
ear-spatulate or essentially linear, 7-10 mm long, 1-1 6 mm wide above, 
very obtuse, coriaceous, somewhat canaliculate below, flattish above, the 
margm and costa (this prominent beneath) corncous-thickcncd, beads sub- 
sessilc, “yellow,” radiate, small, involucre 9-10 ram high, 9-13-fid 
Rhizomes up to 7 cm long, 5-6 mm thick (includmg the leaf bases), 
sheaths 3-nerved, somewhat amplcxicaul, appressod, densely ciliatc with 
whitish hairs 5-6 mm long, and with a tuft of hairs about 8 inm long at 
extreme base withm (arising from the rhizome), blades inconspicuously 
lucid-papiUate, peduncle short and thick, concealed by the leaves, heads 
1-1 2 cm wide, involucre glabrous, the tube multivittate, the teeth triangu¬ 
lar, somewhat callous-thickened at the obtusish tip, with green yellowish- 
papillate center and usually deep purple, scanous, above ciliolate margin, 

6 5 mm long, 3 mm wide at baw, 3-vittatc, ciholatc at tip, rays about 11, 
glabrous, in dned specunens deep violet above, the tube 1 5 mm long, the 
lamina Imear-spatulate, 7 5 mm long, 1 3 mm wide, 3-nerved, disk flowers 
about 23, their corollas glabrous, 5 7 mm long, the tubo 1 5 mm , much 
swollen at base, the funnel fonn throat 3 mm , the ovate teeth 1 2 mm long, 
immature achenes glabrous, about 7-norvcd, pappus whitish 5 6 mm long, 
style tips (ray and disk) with subtruncate hispidulous tips 
Pkbu Diy gravelly slopes, Punco, Dept nudnuco, about 34 km west of 
Huallanca, altitude about 4115 m, 1 Oct 1922, Mactmde A Feaiherstone 
2477 (type no 618903, hicld Mus , dupl no 1,121,767, U S Nat Herb ) 
Closely allied only to TF camhculata Sch Bip In that imperfectly known 
species, to which I refer Mandon 103 (Gray Herb, N Y Bot Card ), the 
leaf blades, although sometimes no longer (but at tunes reaching a length 
of 3 5 cm ), are proportionately much narrower (0 5-0 8 mm wide) and de¬ 
cidedly acicular 

Wbhnfra (sic) BORAGiNiFOUA Kuntze, Rev Gon PI 3** 184 1898 
Kuntze’s type, collected by him at Paso Cucbichanchi, Bohvia, alt 4000 
m , IS m the herbarium of the N Y Botanical Garden, and is identical with 
W stngonaaxma A Gray (1801) Of the other species listed by Kuntze, 
all of which are in the herbanum of the New York Botamcal Garden, his 
“W glabemma Phil ” is IF pygmaea Gill , his “IF gramtmfolta HBK ” 
IS W apiculata Sch Bip, his “IF hutmlis HBK " is IF dactylophylia Sch 
Bip , his “IF mtntma Meycn k Walpers” is not at all that plant (which from 
dcscnption seems correctly referred by Weddell to a variety of W pygmaea), 
but appears to be allied to W camiUom A Gray It may represent a new 
species, but the material is too scanty and poor for description His “IFer- 
nera wemerodea" (Senecio wemertmd^ Wedd , Wemeria coriuatfoha Gnseb ) 
is that plant, which is certainly a Senecio and to be known as S wemertotdea 
Wedd 

Werneria LEHHANNiT Klatt, Ann Naturh Hofm Wien 9:368 1894 
Wemena glandulosa Klatt, Bot Jahrb Engler 8.60 1886 Not IF glandxjt-' 

ioso Wedd 1866 

Klatt’s Wemena glandulosa, renamed IF lehmanntt beeause of the eaiiier 
IF glandulosa of W^dell, was based on Mimann (^XIV from Mount Chim- 
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borazo, Ecuador, and is represented m the United States National Her¬ 
barium by two specimens of the tvpo collection recently received in the 
herbanum of Capt John Donnell Smith They agree perfectly with Klatt’s 
description, and are normal specimens of Ilypockaens aeaathflora H B K. 
Klatt’s description referred to the 5-toothed ligules, but he failed to appre¬ 
ciate their signihoance, and he made no mention of the plumose pappus His 
“W gramtmfolta H B K ” {Lehmann 425) is W pumtla H B K , his “W 
humtht H B K ” {Lehmann 423a) is W articulcUa Blake Both the latter are 
also m the Donnell Smith herbanum, now a part of the United States Na¬ 
tional Herbanum 


BOTANY —Seven new epeem of Valeriana from Colombia and Peru ‘ 
Ellsworth P Killip, U S National Museum 

Recent collecting in Peru by Dr F W Pennell and in Colombia by 
Mr Albert C Smith and myself has resulted in the discovery of several 
new species of Valeriana Descriptions of these follow 

Valeriana vetaaana KiUip, sp nov 

Plant herbaceous, perennial, formmg clumps, rootstock woody, thickened 
above to 2 cm in diameter and densely fibrose with the remnants of dead 
leaves stem up to 35 cm high, slender, glabrous except at the nodes, 
basal leaves narrowly linear to Imear-spatulate, 8 to 15 cm long, 15 to 6 
mm wide, obtuse, entire, slightly revolute at margin, 1-nerved, glabrous, 
fleshy, cauhne leaves 1 or 2 pairs, bract-liko, linear, 6 to 10 mm long, 1 to 1 5 
mm wide, bracts similar to cauhne leaves, 1 to 0 5 min long, inflorescence 
tnchotomous (ultimate branches dichotomous), forming a loose panicle, bract- 
lets linear, 2 to 3 inm long, 0 5 mm wide, obtuse, at length divancate, pink, 
corolla greenish white to pure white, the tube funnel-sha^, 1 mm long, the 
limb 2 mm wide, 5-lobed to middle, anthers slightly exsorted, fruit oblong, 
about 2 mm long, compressed 3-nerved on one face, 1-nerved on other, 
glabrous, the pappus white, 10-rayed 

Type in the U S National Herbanum, no 1,353,163, collected on the 
P4r^o do Mogotocoro, near Vetas, Department of Santander, Colombia 
(Eastern Cordillera, 3,700 to 3,800 meters altitude), January 18, 1927, by 
E P Killip and Albert C Smith (no 17601) 

Additional specimen examined 

Colombia Department Santander, Piiramo de Las Vegas, 3700-3800 meters, 
KtUip A Smith 15665 

This IS a much more slender plant than its relatives, V longifolta, V 
plarUaginea, and V tatamana, with narrower leaves and a less compact m- 
florescence, and with more evident, spreading bractlets The fruit is nearly 
twice as long as in F longifolta 

The description was drawn from living matcnal at the time of collection 

‘ Published by permission of the Secretary of the Smithsonian Institution Re¬ 
ceived September 6 1928 
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Valeriana amlthil KiUip, ap nov 

Plant perennial, herbaceoua, erect, 75 to 100 cm high, the rootstock appar¬ 
ently woody, the stems stout, 6 to 7 mm thick toward base, stnate, glabrous 
except at nodes, lower leaves narrowly oblong-lanceolate, about 10 cm long, 
1 6 cm wide, widest just above middle, acute, sessile at b^, finely glandular- 
serrulate, thickish, minutely puberulous and dark green above, pilosulous on 
midnerve above, otherwise glabrous, paler beneath, cauline leaves vaiymg 
from cordate-ovate to lanceolate, from 3 5 cm long and 2 cm wide to 6 cm 
long and 1 cm wide, (uppennost smaller), acute or acuminate, distmct to 
base, glandular-serrulate (semilation more pronounced toward base), bracts 
Imcar-lanceolate, 1 cm long, 0 5 cm wide, acute, inflorosccncc paniculate, re¬ 
peatedly trichotomous, the flowers in dense clusters at the ends of the branch- 
lets, bractlets linear-oblong, 3 mm long, 1 to 2 mm wide, rounded at apex, 
purplish at center, light green at margin, corolla tube funnel-form, 2 mm 
long, very slender m lower half, abruptly dilated at middle, the hmb 5-cIeft 
to throat, the segments about 1 mm long, rounded at apex, anthers slightly 
exserted, fruit subcyhndnc, 2 mm long, trigonous, glabrous, purplish, pap¬ 
pose, the pappus yellowish white 

Type in the U 8 National Herbarium, no 1,353,481, collected on the 
Pdramo Frailcjonale, near Vetas, Department of Santander, Colombia (Elast- 
em Cordillera, 3750 to 3850 meters altitude), January 21, 1927, by E P 
Killip and Albert C Smith (no 17984) 

Vahriam gmUhti is allied to V longifolta, but is differentiated by glandular- 
serrulate leaves, the cauhno leaves being proportionately broader, and by the 
elongate, 3-anglcd, rather than short and much flattened fruit 

It 18 a pleasure to name this species for my companion on a four months’ 
tnp through the heart of the Eastern Cordillera of Colombia, from the Mag¬ 
dalena River to the Venezuelan border 

Valeriana pennellil KiUip, sp nov 

Perennial herb, 40 to 45 cm high, glabrous throughout, rootstock 
thickened, woody, basal leaves lanceolate, 4 to 7 cm long, 1 5 cm wide, 
kmg-petiolate (petiole 8 to 12 cm long), pinnately compound, the terminal 
leaflet ovate, 1 5 to 2 cm long, 0 7 to 1 cm wide, obtuse, subentirc, the lateral 
leaflets 4 to 6 pairs, ovate or ovate-lanceolate, 0 5 to 0 8 mm long, 0 3 to 0 5 
mm wide, obtuse or acutish, sessile, subcntire, cauline leaves 1 pair, subses- 
sile, similar to the basal but the leaflets slightly longer and more acute, bracts 
bncar-spatulate, I cm long, 0 25 cm wide, obtuse, flowers densely congested 
m globose, sessile (or the lower short-pcdunclcd) ho^ up to 1 cm m diameter, 
borne on the main stem or on axillaiy branches, bractlets linear-spatulate, 
about 3 mm long, 1 5 mm wide, rounded or truncate at apex, hght brown, 
purplish toward apex, fruit oblong, 1 5 mm long, obscurely nerved, densely 
purple-dotted, pappose, the pappus 6-rayed, white 

Type m the herbarium of the Field Museum of Natural History, no 
657,927, collected on rock ledge, in cascade, La Raya, Department of Cusco 
Peru, altitude 4,400 to 4,500 meters, Apnl 22, 1925, by F W Pennell (no 
13510) Dupheate in U 8 National Herbarium 
This species is nearest V cephakmtha, from which it is distinguished by 
fewer and larger leaflets, the terminal one being much larger than the lateral, 
more obtuse bracts, and proportionately narrower fruit 
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Valeriana parviila KiUip, sp nov 

Low, perennial herb, glabrous except at base of bracts, rootstock thickened, 
leaves all basal, petiolate (petioles up to 10 mm long, dilated), orbicular or 
ovate-orbicular, 7 to 10 mm long, 7 to 8 mm wide, rounded, at apex, ab¬ 
ruptly narrowed at base, entire or obsoletely lobulate, fleshy, stems several, 
erect or decumbent, 2 to 4 cm long, bracts linear-oblong, about 3 mm long, 
0 8 ram wide, obtuse, flowers in small cymes up to 5 mm wide, the lowest 
pair of C 3 rmes often distant and pedunclod, bractlets oblong, 2 to 3 mm long, 
obtuse, hyaline, the midncrvc dark, corolla white, fruit broadly lance-ovate, 
2 mm long, 1 5 mm wide at base, acute, glabrous, compressed, 1-ncrved on 
one face, obscurely 3-nerved on other, apparently epappose 

Typo in the herbarium of the Academy of Natural Sciences, Philadelphia, 
no 635,824, collected on open grassy pufia, Cerro de Colquipata, Department 
of Cusco, Peru, altitude 4,000 to 4,200 meters, by F W Pennell (no 13756) 

Valeriana oblongtfolta Rmz & Pav, to which the proposed species is ob¬ 
viously allied, IS a much larger plant, pilose throughout, and has deeply 
dentate eaulinc leaves In general appearance V paroula more nearly re¬ 
sembles V globiflora, but in that species the basal leaves are deeply pinnatifld 

Valeriana hnearifolia Killip, sp nov 

Plant suffrutescent, erect, about 75 cm high, stem terete, stnate, minutely 
pilosulous, woody below, herbaceous above few-branched, leaves hnear, 2 
to 4 cm long, 0 2 to 0 4 cm wide, obtuse at apex, slightly narrowed below, 
dilated at base, sessile, entire and subrevolute at margin, minutely pilosulous, 
the upper intemodcs becoming elongate and the leaves decreasing toward in- 
florcsence inflorescence cymose-pamculatc, the branches dichotomous, ascend¬ 
ing bractlets linear-lanceolate, 3 to 5 mm long, about 1 mm wide, acuminate, 
green below, deep purple toward apex, corolla white, the tube funnel-form, 
0 5 mm long, the lobes 5, orbicular, styleexserted, purplish, fruit lance-ovate, 
2 mm long, 1 mm wide at base, compressed, 3-ncrved on one face, 1-ncrved 
on other, pappose, the pappus white, 12-rayed 

T 3 T)e in the U S National Herbarium, no 1,340,661, collected on rocky 
paramo banks, Paso de Tres Crucis, Cerro de Cusilluyoc, Department of 
Cusco, Peru, altitude 3,800 to 3 900 imters. May 3, 1925, by F W Pennell 
(no 13856) Duplicate in herbarium of the hield Museum of Natural 
History 

The position which this species occupies within the genus is problematical. 
The suffrutescent liabit and general aspect suggest V hirteUa and V alophts, 
of Graebner’s section Oalmdes In the branching of the inflorescence and 
the shape and size of the bractlets and fruit the species resembles V pinnaiv- 
fida and V pedtciilanotdee \alenana ledotdes, the only Peruvian species of 
Oahoiiles, is described as having densely brown-tomentose stems and much 
smaller oblong or linear-oblong, petiolate leaves 

Valeriana stenophylla Killip, sp nov 

Cespitosc perenmal herb, forming clumps, rhizome repent (?), thickened 
above to 2 cm m diameter branched at summit, leaves all basal, erect or 
spreading, narrowly linear-spatulatc, 2 to 2 5 cm long, 0 1 to 0 2 cm wide, 
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obtuse or acutish at apex, dilated at base, conspicuously l-ncrved, entire, 
Bubrevolute, flcshv, retrorse-hirtellous with white hairs or glabrous, scapes 
about as long as the leaves, erect, bracts ovatc-Ianceolate, aiwut 5 mm long, 
connate, fleshy, flowers white, in clusters of 3 or 4, corolla funnel-shaped, the 
tube 2 to 3 mm long, 1 5 mm wide at throat, the lobes 5, oblong, about 1 mm 
long, obtuse stamens shghtly exserted, the anthers orbicular 
T3T>e in the U S National Herbarium, no 1,351,519, collected on the 
P4ramo dc las Vegas, east of Bucaramanga Department of Santander, 
Colombia (Eastern Cordillera, 3,700 to 3 800 meters altitude), December 20, 
21, 1926, by E P Killip and Albert C Smith (no 15673) 

Additional specimens exammed 

Colombia Department Cundinamarca, Pdramo de Choachi, near Bogoti, 
Pennett 2260 (USNH,NYBG, Field Museum), Killtp d, 
Ansie Joseph 11953 (U S N H ) 

This has the general appearance of two species occurrmg farther south in 
the Andes, Valenana crasstpes (Wedd) Hock, and V mphohia Bnq (T^ 
hispida (Wodd ) H6ck) Both of those plants, however, have 3-lobed corollas, 
on the basis of which they were originally placed in the genus Phyllactis 
by Weddell Vaienana slenophyUa is doubtless more nearly related to \ 
bracteata—irom which it differs in having much shorter and narrower leaves, 
1-nerved instead of several-nerved The type specimens are more hairy than 
the other collections cited here, but it is doubtful if more than a single species 
IS represented by the material 

Valenana imbricata Kilhp, sp nov 

Low, matted shrub, freely branching at base, the branches 4 to 6 cm 
high, leaves rlosely imbneate, d-ranked, hncar-spatulate or lineaiHiblong, 3 
to 6 mm long, 1 to 1 2 mm wide, obtuse or acutish, l-ncrved, sessile, entire, 
(opposite leaves connate at base), revolute at margm and cihatc with stiff, 
spreading hairs, fleshy, ascending, at length recurved, flowers in a single ses¬ 
sile cluster at the tip of the stem, nearly hidden by the uppermost leaves 
(bracts), bractlets hncar, 1 5 mm long, acute, hyaline at margin, corolla 
narrowly funnel-shaped, 5 mm long, 1 ram wide at throat 3-Jobed, the lobes 
tnangular-ovatc, about 1 3 mm long acutish, anthers long-cxserted 
T 3 T)e in the Field Museum of Natural History', no M8,677, collected 
above Huancabamba, Province of Huanoabamba, Department of Piura, Peru, 
altitude 3,200 meters, April, 1912, by A Weberbautr (no 6088) 

This apparently has a relationship to the species grouped by Graebnor in 
the segregated genus Areltastmm, namely A aretmdes, from Ecuador, A 
sedtfolium, from the Falkland Islands, and A aschersoniatw., from Peru 
All of those plants, however, have 4 or 5-lobed corollas, and each differs from 
V mbneata m various details This group of species may well constitute a 
genus distmct from Valenana, but in view of our present imperfect knowledge 
of the lines of demarkation between the genera of Valcnanaccae, the proposed 
species IS tentatively referred to Valenana 
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BOTANY — A new representative of the graae genua Timouna from 
Mongolia ‘ Dr R Roshbvitz, Principal Botanic Garden, Len¬ 
ingrad, Russia (Communicated by A S Hitchcock *) 

Recently* Dr A S Hitchcock, the well known American agrostolo- 
gist published a note entitled ^Twonewgrasaea, Paammochloamongoltca 
from Mongolia and Ortachne hreviaeta from Chile,” m which he de¬ 
scribed a new genus and new species of grass collected by R W Chaney 
(nos 502 and 443) on the Third Asiatic Expedition of the Amencan 
Museum of Natural History The drawmg accompanying the de¬ 
scription, illustrating the analysis of the spikelet of the new grass, at 
once recalled to me my new genus Timouna * A detailed comparison 
of the characters of the two genera confirmed my impression that they 
were the same The species described by Dr Hitchcock (Paammo- 
chloa mongoltca) is, however, evidently different from the ongmal 
species of Timouna, T &apoahnikoui The latter species is found in 
the upland steppes of the mam ndge of Tian-Shan, while the former 
inhabits the dunes of Mongolia at an altitude of about 1000 meters 

It IS therefore necessary to reduce Paammochloa Hitchc to a syno¬ 
nym of Timouna Roshev The species described by Dr Hitchcock 
bemg transferred to Timouna becomes Timouna mongohca (Hitchc) 
Roshev (Paammochloa mongohm Hitchc) 

In conclusion it may be mentioned that the findmg of a second 
species of the genus Timouna is of great botanical mterest as proving 
that this genus which mcludes several characters of the genera Slipa 
(Section Laaiagroatia) and Oryzopais, is apparently a very ancient 
group The fact of having been found in such distant locahties as 
the mountain chain of lian-Shan and the dunes of Mongolia, is proof 
that the genus was spread over vast areas m early times and seems to 
mdicate that the two species here considered are survivals that have 
mamtained themselves m only a few places m the immense Asiatic 
contment 

‘ Received April 15 1028 

' Soon after the pabhcation of Paammochloa I found the genua Ttmourta desenbed in 
the Flora of Asiatic Russia a work which had not been earlier accessible because of the 
world war I at once recognised that Paammochloa was the same as Timouna but that 
the Mongolian species was distinct I had planned to make the correction transferring 
that species to the earlier genus T’lmcuna Happily Dr Roshevitz a recognized author* 
ity on the flora of central Asia has come to the same conclusion which he has presented 
in the short paper here published ASH 

' This Journal 17 140 1927 

‘ Timouna Roshev m Fedtsch FI Roes Asiat 1 * 173 pZ it 1916 
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PROCEEDINGS OF THE ACADEMY AND AFFILIATED 
SOCIETIES 

PHILOSOPHICAL SOCTETY 
975th MtETINO 

The 975th meeting wiis held at the Cosmos Club, May 12, 1928 

Program Colloquium on uniUt and slandards L V JuosoN Tjcngth 
The accuracy it present obtainable in length measurements at the Bureau 
of Standards, when tvio line standards of length having the same nominal 
length are compared, was shown by a chart on a lantern slide The per¬ 
centage accuracy was given as a function of the magnitude in question and the 
distinguishing features of the graph were a maximum for one meter compari¬ 
sons, n dip for 5 meters, and a shght nsc for 50 meters It is possible that the 
fallmg off for magnitudes greater than 1 metir may be to a considerable 
degree due to the fact that there have not been urgent reasons for develop¬ 
ing methods to increase the accuracy above that rather easily obtainable 
The recent work of the Japanese m measuring a five-meter bar directlyin 
tenns of cadmium wave-length was given as an illustration of the possibihty 
of increasing the accuracy ^ould there be a real demand The present un¬ 
certainties of the true corrections to apply to the platinum mdium standards 
were referred to and the opimon expressed that these would be remedied at an 
early date {AiUhor’H nbHrnct ) 

A T PiENKowsKi Van# Kecomparisons of about 30 of the National 
Prototype Kilograms just like the International Kilogram have indicated that 
they, and presumably the international standard itself, are remaining con¬ 
stant within 0 02 mg or less, except where there were known causes for change, 
and except one or two that gain^ about 0 02 mg 

Limiting the discussion to magmtudes measured m the laboratory, and for 
which real standards are maintained, and omitting exceptional degrees of 
precision and the measurement of small differences where the total mass is 
not known, the curve of per cent precision versus total mass has a sharp maxi¬ 
mum at one kilogram 

At 10"* kg (I mg ) the precision of measurement is about one in 10*, 
at 1 kg it 18 one in 10*, and at 10* kg it is about one in 10* 

With one type of microbolance, quantities from 10 * kg to 10 * kg (100 
mg to I mg) have been measured with a precision from one in 10* to 10* 

The most conspicuous factor luniting the precision is the density of the air, 
which vanes slightly even under standard conditions and in the some locality, 
while weighmg in a vacuum mvolves unknown effects on the gases and vapors 
adsorbed on the surfaces The most important subjects needing investiga¬ 
tion for increasing the precision of measurement are adsorbed surface films, 
air density, and methods of determining and controlling the buoyant effect 
of the air {Aidhor’s abstract) 

Paul Sollenbekqer Time In the measurement of time we have to 
deal with two different sorts of problems, dependmg on whether the mterval 
IS of comparatively long or short duration In the former case the interval 
may be measured in terms of the Earth’s rotation whereas in the latter case it 
must be measured by the use of some auxiliary timekeeping device, which 
must in turn be rated by comparison with the Earth’s period of rotation In 
order to observe the rotation, telescopes are employed There has not re¬ 
cently been any decided improvement in dealing with this part of the prob- 
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lem, the best mstruments in actual use for this purpose are probably the 
small reversible transit telescopes with self-recording micrometers 

Probably the best known work m the held of timepieces which has been 
recently performed has been the development of the Shortt clock, it is claimed 
that its long penod running is much better than that of clocks heretofore 
in use 

In the matter of time distnbution the steady improvement in radio trans¬ 
mission and of apparatus for the accurate reception of time signals has made 
possible increased accuracy and usefulness 
The measurements of short periods of time, as a few seconds, must obviously 
depend on the accura’cy of artificial timekeeping devices, and upon the ac¬ 
curacy with which they can give signals The rates of the very best clocks 
may perhaps be determined to within one part in ten million The accuracy 
with which a single second can be measured is not anything nearly so good 
The best mechamcal break circuit devices may give signals having errors 
less than a thousandth of a second, and by special electrical means this error 
may possibly be decreased by another decimal place If the interval to 
be mtasured is only a fraction of a second we can not use the precision pen¬ 
dulum, but must bring in some other device, as a tuning fork, to be cahbrated 
at till time of use by the morr accurate ptmdulum 

The measurement of long time periods, as a number of days, give the great¬ 
est poHslbk relative accuracy In fact th( only limit in thi increase of ac¬ 
curacy as the p< nod lengthens is the variation in the Larfh s rate of rotation 
Concermng the exact amount of this vanation w(, of course, still remain in 
doubt (A tUhor ’s olwh ad ) 

H L Curtis Eledncal vmUt Hemataivx Resistances of the value of 
one ohm can be intercompared with an accuracy of one or two parts in 
10,000,000 The accuracy of intercomparison decreases with both higlier 
and lower values of resistanct With a value of a millimicnihm the accuracy 
18 not more than 10 per cent while the same accuracy can be obtained with a 
megamegohrn 

Kledromotiiv force Two cells having a value of iilxiut one volt can be in¬ 
tercompared with an accuracj of alxmt one part in 10,000,000 A micro¬ 
volt can be mea.suretl with an accuracy of about 1 |)er cent whereas a mega volt 
can be measured with an accuracy of about 10 p< r cent 

CunerU Currents of one ampere can bt intercompared with an accuracy 
of about one part in 1,000,000 How< ver, a micromicroamperc can be meas¬ 
ured with an accuracy of only 10 per cent whereas a kiloampere can be de¬ 
termined with an accuracy of one part in 10,(XM) 

Inductana Inductances of a value of millihenry can lie intercompared 
with an accuracj of about one part m l(X),000 A millimicrohi nry, however, 
can be detennined with an accuracy of only alxiut 10 per cent while a kilo- 
henry can be dctermmeil with an accuracy of I per cent 

Capacitance Two microfarads can be intercompared with an accuracy of 
one part in 100,000 A niicromicrofarad can be detennined with an accuracy 
of about 1 per cent Also a nullifarad can be determined with the same ac¬ 
curacy (Auf/ior’s abstract ) 

K F Mukller Temptraiun 
C \ Hodgson Angle 

976th mgetinq 

The 978th meeting was held in the Cosmos Club, May 26, 1928 
Program R W Boyle Ultrasonics 


H E Merwin, Recording Secretary 
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PHYSICS — A neia equation for the determination of surface tension 
from the form of a sessile drop or bubble ‘ N Ernest Dorsey, 
National Research Council 

Although the value of the surface tension cm not be deduced from 
measurements of the dimensions of a sessile drop or bubble with as 
high an accuracy as it can be obtained by other methods, yet the 
method of sessile drops and bubbles, especially with the aid of photog¬ 
raphy, 18 particularly well adapted to the mv estigation of any secular 
change that may occur m the surface, such as the progressive decrease 
m the effective tension when the hquid contains certam colloidal 
substances 

The measurements can be made upon a suitable photograph of the 
profile of the surface Photographs can be taken at such intervals as 
may be desired, and the tune at which each is taken can be accurately 
determmed While domg this, the surface under study is not dis¬ 
turbed m any way By none of the methods commonly used can such 
a senes of measurements upon an undisturbed surface be obtamed 
Furthermore, the measurements of the photographs can be made at 
one’s leisure, and can be repeated as often as may be desired 

Heretofore, the only means available fur computing the surface 
tension from the dimensions of a s^sile drop or bubble have been 
formulae (1), (2), (3), and (4) and a table prepared by Heydweiller* from 
Siedentopf’s graphical computations and the formulae (2), (3), and (4) 

‘ Reoeived October 6,1928 

>A Hitdweillxr Wied Ann 66 311 819 1898 


fi05 



506 JOURNAL OF THB WABHINOTON ACADBUT OF 8CISNCE8 VOL 18, NO 19 


Kl 


8A»(l -8in»|) 
SrJfi 


RKt 


(D* 


+ [l7280 + 2880 {(^ + (;)'}] (f)’ - 138240 (^) (2)< 


/■ 

/ RK^ A 


lAL 

RK^ 




(3)» 


(4)* 


In these formulae, A* = T/g(,d — d'), T being the surface tension; 
g the acceleration of gravity, and (d — d') the positive difference in 
the densities of the fluids separated by the surface, r is the radius of the 
maximum horizontal section of the drop or bubble, R is the radius of 
curvature of the vertex {B, Fig 1) of the surface, and the quantities 
represented by the other symbols are as indicated in Fig 1 

Heydweiller’s table is based on the quantities r and iiL»o, covers the 
entire range of sizes, and i» estimated to be of such accuracy as to give 
T with an error not exceeding 1 per cent m excess of that introduced 
by errors in the measurements He seems to have prepared and 
checked the table with care, but it appears to have remained unused 
by others 

• W F Maqib Phil M»g (6)88 102-183 1888, Wied Ann 86 421-437 1886, 
A Febouson Phil Mag (6)86 807^ 1013, J F, VBiwcHArniiT Proc K Akad 
Amaterdam 81 830-840 1019 Leiden Comnninicationa Suppl 42e 1018, S O Pois- 
BOS NomMe thiont dt I action eapillaire 1831 

‘Th Lohnsteiv Wied Ann 64 713-723 1895 

*Th Lohnstein Wied Ann 63 1062-1073 1894 

• S D PoitwoN Nouielle thiorie de I action eapillaire (See Heydweiller, I c ) 
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All the formulae involve the quantity R, and, exceptmg (2) and (4), 
the quantity K Under suitable conditions the value of R can be 
detenmned with fair accuracy from observations made upon the sur¬ 
face itself, but it can not be satisfactorily dctermmed from photo¬ 
graphs of the profile The determmation of Kto mvolves an exact 
determination of the position of the plane of maxunum horizontal 
section, this can not be done satisfactorily Equation (1) might be 
Used with any value of e, but m each case the difficulty of determmmg 
the position of the plane at which the surface has that inclmation 
arises, except when e corresponds to the line of contact of the surface 
with the solid agamst which the drop or bubble rests In that case, 

I 

I \ 

' \ 

' \ 



0 must be determined experimentally, and such a determination is 
beset with difficulties 

The table and all the formulae m\olve quantities that can not be 
determined satisfactorily from measurements of the profile of the sur¬ 
face Furthermore, the formulae are awkward to use, and the order 
of approximation of the one (1) that is simplest and most frequently 
used 18 quite unsatisfactory except for large drops or bubbles For 
example, if r* = lOA*, which corresponds to a water drop about 17 cm 
m diameter, the values of A* as computed from equation (1) with 0 » 
0®, 90®, and 135® will be too great by 3 7 per cent, 6 0 per cent, and 
16 6 per cent, respectively 
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Hence, m view of the special adaptation of this method to the study 
of secular changes in the surface, it seemed desirable to attempt to ob< 
tain from the tables of Bashforth and Adams’' an empinoal equation 
that contains only such hnear quantities as can be readily detemuned 
fnmi a photograph of the profile of the surface, and as require no exact 
knowledge of the position of the horizontal plane at which the surface 
has a specified inchnation This equation should have an accuracy 
well in excess of that set by the inherent errors m the measurement 
of the photograph 

Equation (■>), m which / = - 0 41421, fulfills thes 

r 

= r’ - 0 12268 + 0 0481/^ (5) 

conditions The nlue of (x,»» — A,*») is equal to the distance CB 
(Fig 1), which IS eijual to {DE — DB) where h is any point upon 
the 135® tangent Conseiiuently, it w not necessary to know either 
the exact point of t ingoncy or the exact position of the horizontal 
plane at which the inclination of the surface is 13.5® If the surface 
were a true sphere of radius r, CB would be equal to (v/2 - 1) r 
= 0 4l421r Hence f may be regarded as a measure of the flat¬ 
tening of the drop or bubble Both the radius r and the difference 
{XiM - A us) can be determined directly from a photograph of the 
profile of the surfai e Vn eiror of 0 001 in / will produce an error of 
0 8 per cent iii A*, and this is probabh as high an accuracy as should 
be expected The computed percentile correction that must be added 
to the right member of eijuation (5) in order to make it eijual to the 
true \ alue of A® does not exceed ±0 00 per cent if r hes between 1 5A 
and 3 2A (1 able I), and ictually differs little from the errors of corn- 
put ition Hence equation (5) itself is of ample accuracy, and the 
computed dal i m 'J’able 1, covering the entire range of the Bashforth 
and Adams tables, indicate tint this equation will be quite satis- 
faitorj for still larger drops For such drops, the accuracy of the 
V alues deriv ed by equ ition (5) can be checked, within the limit of 
accuraly with which A»o oan be determined, by means of Heyd- 
weiller s table 

'nA»>iroHTH and Ad\mh In attempt to te»t the 'theory oj capillary action 
Cambridge Univ Press, 18SK 
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VOLCA5fOLOGY —Scxenlxjic papers at the 1028 mectinQ of the Section 
of Volcaiwlogy, American Geophysical Union * 

These papers were communicated at the Fighth Annual Aleeting of 
the Section of Volcanology of the American Geophysical Union, held 
m the Board Room of the National Academy of Sciences on April 27, 
1928 Ihe manuscript was prepared by Robert B Sosman, Secre¬ 
tary of the Section, and approved by the speakers 

Present volcanic actmti/ oter the earth H S Wabhinoton, Geo¬ 
physical Laboratory, Gamegie Institution of Washington 
The period co^e^ed by these brief leinarks includes the ^ears 1026, 
1927, and the hi st few months of 1928 This period was one of moder¬ 

ate activity, with few major eruptions, the main one being that of 
Mauna l>oii, in Hawaii, in Apiil 192b whuh, however, lasted only 
about thiee weeks Since then it has been quiet Subseiiuent to the 
very violent explosive eruption of Halemaumau in Kilauea (May, 
1924) the ciliter of Halemaumau has been nearly quiescent, the lava 
having sunk out of sight some years ago Lava appeared for two 
weeks m July, 1927 but there are no very striking signs of renewed 
activity The 40 odd volcanoes of the Aleutian Islands would seem 
to have had a season of unusual activity during 1927, according to 
Dr Jaggar, who visited them that year Mageik, near the volcano of 
Katmai (Valley of len Thousand Smokes) was in eruption in October, 
1927, when a large area was covered with ash Throughout the 
Pacifac the volcanoes generally have been quiet, except for an eruption 


‘ Received September 2S, 1D2S 
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at the Tonga Islands (1927) and a new volcano at the Galapagos (1926) 
Lassen Peak was quiet dunng most of this penod, but there was an 
unverified report of an eruption in May, 1927 An observatory was 
estabhshed at this volcano in 1926 to study the vocanic phenomena 
and earthquakes In Japan there were two volcanoes m eruption on 
the island of Hokkaido dunng 1926 which did considerable damage 
Izalco, in San Salvador, almost contmuously active, had a specially 
violent eruption in November, 1926, when 56 people were killed by 
a flood of lava Colima, m Mexico, was reported active in January, 
1926, after 12 years of repose 

Vesuvius was in its usual state of nunor activity, but had eruptions in 
the summer of 1926, when lava is said to have poured down, the outer 
slope This was much exaggerated in the newspapers The reported 
activity of the Solfatara is somewhat doubtful (1926) The«eruption 
of the Fouqu^ Volcano at Santonm, Greece, which began m August, 
1925, came to an end in 1926, but it is reported to have resumed activ¬ 
ity in May, 1927 The volcanoes of the Dutch East Indies appear 
to have bwn in their normal condition of activity, except that an 
apparently somewhat violent submarme eruption at Krakatoa took 
place in January, 1928 It is not known whether this is continuing or 
not This IS the volcano that had a first-magnitude explosive 
eruption in 1883 

There were no reports of eruptions m South 4menca or in Iceland 

{Abstraet) 

The year’s volcanological pubhcahons Vhthur L Dat, Geophysical 
I aboratory, Carnegie Institution of Washington 

The volcano reports of the leadmg periodical of volcanology, the 
Zeitschnft fur V ulkanologte are of two kinds (1) student’s studies of 
mdividual volcanoes (2) reports from field observers The latter 
were relatively few in 1927 \ descent of Etna was descnbed, but 

the conditions as regards gases and smoke must have been very differ¬ 
ent from those met with by the speaker in 1924 

The most conspicuous publication of the year was Karl Sapper’s 
Vulkankunde ^This is particularly strong on the historical side 
It IS the result of about ten years of work Less attention is paid 
in the book to the psysioo-chemical side than the speaker would have 
hked Historically, the account is very complete from the Tertiary 
down There is full discussion of the kmd of phenomena seen at 
volcanoes gases lavas, and sequences of products Silicate relations 
are hardly considered In all, it is the best available book on 
voloanism 
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Another conspicuous event is the establishment of regular reports 
from the Dutch East Indies m languages other than Dutch, in pursu¬ 
ance of a proposal made at the Japanese Pan-Pacific Congress 
The amount of information on hot earth zones in the Umted States 
18 moreasing Smce the publication of Allen and Day’s monograph 
on the steam wells m California, additional bormgs have been made, 
and there have also been added one bonng m the Impenal Valley of 
California and three m the Dutch East Indies 

{Secretary's abstract ) 

The classification of the hot areas in the Yellowstone Park and the causes 
of their development E T \llen. Geophysical Laboratory, 
Carnegie Institution of Washmgton 
The numerous hot areas in the Yellowstone Park, though quite 
vaned m external characteristics, may all be referred to a few distinct 
types These are distinguished from one another by the nature of the 
deposits, the composition of the waters, the abundance of the watei- 
supply, the thermal intensity, etc The key to the differences in the 
waters and the deposits is found in the ratio of the sulphur and the 
water-supplies to one another The two principal types show a rather 
Btnkmg s^regation into distinct areas This segregation, as well as 
the wide variations in thermal activity m the depth of springs, and, 
m some measure also, m the size of the areas and the abundance of the 
water supplies, is tentatively attributed to differences in the character 
of the faulting in different parts of the Park 

{Abstract) 

The acid gases contributed to the sea during volcanic artivity E G 
ZiBB, Geophysical Laboratory, Carnegie Institution of Wash¬ 
ington 

A study of the emanations given off m the fumarolic area of the 
Valley of Ten Thousand Smokes brought out the fact that even though 
the percentage concentration of hydrochloric and hydrofluoric acids 
m the steam may have been small, yet the aggregate amount emitted 
per year was very great 

In this paper attention is directed to the importance of considenng 
both the mtensity and capacity factor involved m gaseous emanations 
These factors govern the kind of work done by the gases Thus the 
amount of halides of the various bases that can be transported from 
a deep-seated igneous body to the surface at some given temperature 
will depend on the partial pressure or percentage composition of the 



612 rouBNAL or thb Washington acadbht or scibncbs vol 18, no 19 


acid gas This is the intensity factor in the steam On the other 
hand, for a given temperature, it is the total quantity of these acid 
gases in the steam that is effective m the alteration of the rocks over 
which they may be passing This is the capacity factor 
A specific case of the effect of the capacity factor is discussed, namely 
The amounts of hydrochloric and hydrofluoric acids that were con¬ 
tributed per year to the sea The quantitative basis for these calcula¬ 
tions 18 presented and the theory put forward by Suess and Becker 
that part of the chlorme of the sea is derived from the hydrochloric 
acid given off durmg volcanic activity is discussed 
It 18 also shown that the amount of hydrofluoric acid enutted by the 
fumaroles m the Valley of Ten Thousand Smokes is less than the 
amount of hydrochlonc acid but that it is of a similar order of magni¬ 
tude The amount of the former acid that was contributed to the sea 
was so large that some mechanism must be mvoked by which fluorme 
IS contmuously removed from the sea either throu^ biological or 
chemical processes or both 

The various methods by which fluondes can be coprecipitated with 
other substances even when only very small concentrations of fluorme 
are present m elution are discussed The great sedimentary phos¬ 
phate beds of the world are cited as an example of the concentration of 
relatively large amounts of fluorme through biological and chemical 
processes The fluorme content of these beds is discussed both as to 
percentage concentration and total amount present 
Finally, attention is directed to the desirability first of findmga 
direct method for the quantitative estimation of small amounts of 
fluorme, secondly, of makmg a careful determination of the average and 
regional fluorine concentration in the sea, and thirdly, of makmg 
systematic determinations of the chlorme, fluorme, and boron content 
of sedimentary and of altered rocks 

{Ahatract ) 

Volcano research of the Untied States Geological Survey T A Jaooas, 
U S Geological Survey 

In Hawaii, the tilt, tremor and sulphur accumulation about Hale- 
maumau durmg 1926 indicated upward magmatic pressure On July 
7, 1927, lava burst through the talus of the bottom of the pit It 
followed a Ime parallel to the Kau Desert cracks The frothy black 
basalt spouted at three vents for two weeks, made a new floor about 
fifty feet thick, threw up small cones all within the pit, and ejected 
flames and mcandescent streams, basaltic pumice and Pele’s hair 
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There was no unusual earthquake frequency such as accompanies 
subsidences at Halemaumau There was no reaction of subsidence 
nor any mward tilt following the cessation of visible flowing On 
January 11, 1928, there was avalanchmg from Halemaumau walls 
One large slide so overweighted the floor of the previous July that 
pasty mcandescent lava flowed up cracks There was no gas-actmty 
and no eruption followed The flowmg endured only a few hours 

The section of Volcanology of the U S Geological Survey is now 
operatmg seismographs at Lassen Volcano, Kodiak, Kilauea, Keala- 
kekua and Hilo Two stations on opposite sides of Kilauea crater, 
northeast and west, are now regwtenng earthquakes The new west 
station 18 the Uwekahuna observatory on the highest Kilauea summit 
The seismograph is a three-component Imamur instrument built by 
Akashi of Tokyo, with modiflcations suggested by Jaggar All three 
components write on one drum, the damping is magnetic, the sus¬ 
pensions are of wire, and timmg devices are bemg developed by 
R M Wilson whereby the clock-contacts at mtervals register the 
clock-error by wireless on an amphfier-controUed chronograph at the 
mam station The tune at the mam observatory is similarly con¬ 
trolled by wireless reception from Pearl Harbor, Mare Island and 
Arhngton 

A new seismograph has been designed and constructed m the shop 
of the Hawaiian Volcano Research Association by the officers of the 
Observatory Three two-component machines are finished and placed 
for testing, one at Kodiak, Alaska, one in a new specially constructed 
cellar at Hilo, Hawaii, and one at (^heltenliam, Maryland, destined for 
Sitka, Alaska These machmes hang directly from iron plates m 
cellar walls, on cardan hinges, with adjustments for period and center- 
mg, with hollow heavy masses to be filled with sand at the installa¬ 
tion locality, oil dampmg, jewelled pens, magnification 130 and mass 
about 80 lbs The chronograph registers both components on one 
sheet of smoked paper, and the time-marks are gaps in the record 
made by a Howard clock through hft of the pen-tips electro-magneti- 
cally Time is received by wireless and the correction impressed on the 
seismogram once a day through a telegraph key 

Durmg the past year, geodetic cooperation by the Coast Survey 
has created a new Ime of precise leveihng to the top of Mauna Ijoa, 
a new tide-gauge station at Hilo and gravity measurements at Hilo, 
Kilauea and Mauna Loa The leveihng will be repeated from time to 
time to check changes of elevation The tide-station will be con- 
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tinued, and the mareograma are recorded by Mr Wilson with a view 
to discovering tidal waves and interpreting changes of elevation of the 
Hilo bench-mark datum The gravity measurements mdicated anom¬ 
alies in the direction of excess of mass, Kilauea greater than Hilo, and 
Mauna T/ia greater than Kilauea 

The Uwekahuna observatory at Kilauea is also a museum and 
lecture hall, and this has been transferred to the National Park Ser¬ 
vice for motion-picture lectures to tourists and explanations of the 
geology of the crater by ranger-naturahsts Retnangulation of the 
Kilauea net and adjustment of the observations by Mr Wilson has 
disclosed constriction of the crater, to match the vertical collapse 
that accompamed the explosive engulfment of 1924 

The Lassen volcano observatory has now been m service for a year 
and a half under R H Fmch No eruptions of Lassen Volcano have 
occurred Occasional local seismic spells are indicated by the seis¬ 
mograph at Mineral Hot-spnng temperatures have been measured 
here and m the steam region of Sonoma and Napa Counties 

Dr Jaggar established a seismograph m the basement of the residence 
buildmg of the Agricultural Expenment Station at Kodiak, Alaska, 
m August 1927 At the end of August there was an explosive eruption 
of Mageik volcano m the Katmai group in the Alaskan pemnsula 
This caused falls of punuce and ash m the western bays of Kodiak 
Island for several days In the first week of July he visited Gareloi 
and Bogoslof volcanoes m the Aleutian Islands Gareloi wassendmg 
up dense yellow fumes from its summit crater-cup Bogoslof was m 
full lava eruption after the fashion of 1907 A pile of steaimng ande¬ 
site had risen between Castle Rock and Grewingk, surrounded by a 
warm salt-water lagoon at 74’F The outer sea water was at 50” The 
lagoon was nearly circular, and surrounded by a gravel ridge, without 
any channel connectmg lagoon and ocean On the gravel were im¬ 
pact craters and chnkery black bombs and punuce boulders There 
were hundreds of sea hons, and thousands of murres and gulls The 
new activity of Bogoslof had started m mid-July, 1926, as reported by 
manners, and prior to that there had been open sea water between 
Grewmgk and Castle Rock There were explosions every few months 
m 1926 and 1927 Akutan volcano was wholly quiet m the summer of 
1927, Shishaldm and Mount Martm were steammg 

The 1927 reconnaissance of the Aleutian belt had m view the estab¬ 
lishment of a seismograph station at Dutch Harbor as well as at 
Kodiak, and as both of these places are Naval radio stations, good 
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tune service is assured The Dutch Harbor instrument will be in¬ 
stalled m 1928 The reconnaissance included a journey to Bristol 
Bay, another to Attu and exploration in a motor-boat of Pavlof Bay, 
Volcano Bay, Belkoski and Morahovoi Bays, and exanunation of the 
Izembek shore of Bering sea These explorations revealed an un¬ 
named volcano approxunately 5000 feet high southwest of Pavlof 
Peak, to which the name Dutton Peak was tentatively given It was 
also determined that the Aghileen Pinnacles are very remarkable mm- 
aret peaks apparently encircling a basin The exploration of the 
whole group will be contmued, a topographic map will be made, and 
photographs, both cmematographic and stdl, will be taken m the sum¬ 
mer of 1928, by an expedition of the National Geographic Society, 
directed by Mr Jaggar 

Active exploration of the Aleutian belt for natural history purposes 
depends on maps The making of hydrographic charts and topographic 
maps may be done most expeditiously by jomt service of the Coast 
Survey and the Geological Survey from Dutch Harbor The build- 
mgs there are available as a base There is needed a sea-worthy 
Diesel yacht of the Wl^but boat class for this purpose, the boat should 
be of shallow dAft imd from 60 to 100 feet long Both government 
services are ready to begm work m 1929 If appropriations for such a 
vessel can be obtained, with a small mcrease of funds, the Volcano 
Section of the Geological Survey will place an associate volcanologist 
m Alaska permanently 

ENTOMOLOGY —A new Reticulitermes from Bailie Sea amber {In- 
eecta — leoptera) ‘ Thomas E Snyder, Senior Entomologist, 
Bureau of Entomology, U S Department of Agriculture 

Among a collection of fossil termites, which I purchased several 
years ago, is a very small new species of Rehcuhtermes, Family Rhmo- 
termitidae The other fossil termites m this collection are representa¬ 
tives of the Fanulies Kalotermitidae and Rhmotermitidae, no species 
m the highest fanuly, Termitidae, have been found m Baltic amber 

This new Reticuhtermee shows that several distmct species m this 
genus existed m the warmer Baltic region of the Lower Oligocene 
jienod, several millions of years *^o, and that the very destructive 
species now livmg in the Palaearctic and Nearctic regions of the world 
are remnants of an ancient genus, once more widely distributed, m- 
oludmg m prehistoric times divert»» forms not greatly different from 
living species 

^ Reoeived September 37,1028: 
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Reticolitennes minimus Snyder, n sp (Figure 1) 

Winged aduU —^Head dark castancous brown, lonror than broad, with 
scatter^ long hairs ocelli separated from compound eyes by a dutanoe 
slightly leas than the long diameter of an ocellus Po8tcl}rpeus l^ter colored 
than head, dark yellow-brown, bilobod 

Antennao dark yellow-brown, with 14 segments, with long hairs on 
segments 


F 



Figure la (below) —The winged adult of Reixculilemu* mtntmu* in Baltic Sea amber 
Dorsal new, X 21 

Figure lb (above) —View showing details of wing venation, X 6 

Pronotum shghtly lighter m color and not as broad as the head, roundedly 
and shallowly emargmate posteriorly, long hairs on margins 

Wmgs of a smoky color, costal area darker, membrane markedly retic¬ 
ulate, but no hairs on margins of wings, except at base, on wing scale or 
stub 

Legs with tibiae not darkeribd 
Ueaewemenis — 

t Length of entire, winged adult 615 mm 
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Length of head 0 90 mm 

Length of pronotum 0 36 mm 

Lei^h of fore wing (to wing scale or base) 4 40 mm 

Length of fore wing scale 0 60 mm 

Long diameter of eye 0 22 mm 

Width of head (at the eyes) 0 60 mm 

Width of pronotum 0 60 mm 

Width of fore wing 1 20 mm 

Holotype, winged adult, number 41546, U S National Museum 


PROCEEDINGS OF THE ACADEMY AND AFFILIATED 
SOCIETIES 
BIOLOGICAL SOCIETY 
714th melting 

The 714th meeting was held at the Cosmos Club, January 14, 1928, with 
President Goldman in the chair and 205 persons present New member 
elected Robert Shosteck 

E A Goldman was nominated as Vice-president of the Washington 
Academy or Sciences to represent the Biological Society 

R M Libbey mentioned the observation of a saw-whet owl in Arlington 
Cemeteiy on a recent walk of the Audubon Society 
A N Pack, American Nature Association In GUicter Park mth the white 
goate, btg home, beavers, and other wiid hfe (illustrated) —The speaker showcni 
several reels of moving pictures taken on a recent tnp to Glacier Park by 
hunself, W L Finley, and others, and gave an account of the tnp The 
pictures of mountain goats were especially noteworthy 

Vernon Bailey A real live beaver from Michtgau —The speaker exhibited 
a beaver about nine months old and weighing about twenty pounds belonging 
to Victor J Evans For about twenty mmutes the animal sat quietly on a 
small table m front of the audience and munched a largo sweet potato and a 
few crusty rolls The beaver is kept in a special house and presents an un¬ 
usual opportunity for studymg its food preferences and general habits. Cap¬ 
tured bravers very quickly become tame and are extremely gentle and m- 
tellimnt pets A large old beaver weighing 50 pounds is just as quiet and 
gentle when first taken from the live trap as was this young one Further 
studies are being earned on, and later it is hoped that something can be 
learned of then: breeding habits and other habits which are important m the 
management of the many beaver farms being started in the north country 
8 F Blake, Recording Secretary 

715th meeting 

The 715th meetmg was held at the Cosmos Club, January 28, 1928, with 
President Goldman m the chair and 58 persons present New member 
elected Mrs Margaret M Nice 
E P Walker presented notes rpgardmg the we^t of elk 
Thomas K Chamberlain, U S Bureau of Fisheries Lile history and 
conservation of fresh water mussels of the Mississippi River (illustiatra) — 
The speaker outlined research work in progress and the importance of mussels 
commercially m button manufacture and pearl production, 40,000 to 50,000 
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tons of shells being used annually m button manufacture, having an aggrente 
value of from 17,000,000 to 88,000,000 The life history of mussels, including 
development of the eggs in the manupium of the mussel gill chamber, the 
manner of attachment of the glochtdia to fish, theu* growth, development, 
and distnbution were discussed Recent experiments emploving a culture 
medium designed to eliminate the heavy losses of mussel glocmdia under 
natural means of development and distribution were described and the im¬ 
portance of making the production of mussels a farming proposition through 
planting of suitable mussel-producing areas was stressed 

Lewis Radcliffb The International Halibut Commission —The history 
and work of the Commission, the importance of the halibut fisheries, and the 
life history and habits of these fish The system of taggmg fish as a means of 
studying their migration on the various important banks and the significance 
of the percentage recaptured as a means of determining the percentage of all 
fish taken in the commercial fisheries was discussed He also called attention 
to the strenuous and often dangerous character of the work of the crews and 
scientific staff engaged in the work 

W H Rich discussed the two precedmg papers briefly and called attention 
to the importance of research work now teing conducted upon the salmon of 
the Pacific Coast which he stated would bo discussed in greater detail by Com¬ 
missioner O’Malley Brief comments were also made by President Gold¬ 
man on observations made m connection with the menhadden fisheries 

W B BeI/L, Recording Secretary pro tern 

716th meeting 

The 716th meeting was held at the Cosmos Club, Fcbniaiy 11,1928, with 
President Goldman m the chair and 135 persons present New member 
elected Bowen S Crandall 

A resolution regarding the recent death of Bradshaw H Swales was 
presented 

F L Thone announced that the translation of Willstabttbr’s great work 
on chlorophyll by Dr F M Schertz has just been published 

C W Stiles reported the receipt from the central West of an mteresting 
specimen, consistmg of the c 3 rBt of the larval stage of an armed tapeworm. 
Twelve such cysts were found in the bram of a foreigner, who was taken with 
Jacksonian epilepsy and died in a few hours It was probably a case of re¬ 
versed parasitization The disease is very rare in the United States 

Ldoar Brown reported that for the last three wmters a female cardinal 
had been m the habit of flying repeatedly against a wmdow in his house 
The window has been covered with a screen to prevent mjuiy to the bird, 
but it still flies against it Dr Wethore stated that this habit is well known, 
and that it is generally believed that it is an attempt on the part of the bird 
to fight its own reflection 

Henry O’Malley Life and habits of the fur seal and the salmon of the 
Pacific coasi (illustrated) —The speaker showed several reels of moving pic¬ 
tures from iiie Alaskan coast and islands, in part taken by the Finley-Church 
Expedition, showmg nesting murres, sea hons, blue foxes, fur seals, and the 
pursmt, capture, and subsequent disposal of a whale The different methods 
of capturing salmon were also fully illustrated In conclusion, a film was 
shown, taken at the Fish Commission Buildmg, showing the way in which the 
male large-mouth black bass guards its young from other predaceous fish 
Discussed by Lewis Radcliffb, who mentions that 75 per cent of the world- 



KOV 19 , 1928 


PBOCHBOINOB BIOLOOICAIi SOCIKTY 


619 


take of sealekms comes from the Pnbilof Islands and 60 per cent of the world- 
pack of canned salmon from Alaska 

717th MEBTINn 

The 717th meeting was held at the Cosmos Club, February 25, 1928, with 
President Goldman In the chair and 110 persons present 

L 0 Howard gave an account of the last meetmg of the New Jersey 
Mosquito Extermuiation Association Discussed by C H Mehiriam 

A A Doouttle, referring to the cardinal reported at a previous meeting 
as persistently flymg against a window to fight its reflection, suggested that 
it would be mteresting to hang a white curtain behind the window to cut off 
the reflection 

C D Marsh reported the fatal poisoning of a ranger in Yellowstone Park 
last year from eating the roots of a species of Ctcuto, mistaken for edible 
camaa 

W B Miller Alaska reindeer and forage problems (illustrated) —The 
speaker showed numerous slides of Alaskan scenery and animals and discussed 
the reindeer situation m Alaska, refemng particularly to numbers of animals, 
range problems, and the results of cross-breeding expeninonts with reindeer 
and caribou 

C W Stiles Zoology and reltgton —^The speaker presented by request a 
paper already given before the Mt Pleasant Congregational Church, an 
ab^ract of which has appeared m Science 47 (no 1729) SuppI p xiv Dis¬ 
cussed by C H Merriam, who defined religion as the relation of man to the 
supernatural, and illustrated by reference to the rehgions of the Cahfomia 
Indians 

718th mebtinq 

The 718th meeting was held at the Cosmos Club, March 10, 1928, with 
President Goldman m the chair and 95 persons present New member 
elected L T Gager 

Titus Ulke exhibited a specimen of pelicanflower, Anstolochia grandi- 
flora tdwlevardtt, and discussed its fertilization 

A S Hitchcock stated that funds are now being raised to finance the 
work of the Interim Committee on Botanical Nomenclature appointed at the 
International Botanical Congress at Ithaca in 1926 Discus^ by C W 
Stiles, who felt that the work of such a committee should be supported by 
one of the big scientific foundations Nomenclature is not a mere academic 
matter, and a groat amount of time and money is lost through changes in 
names which bring no corresponding return to science 

Stanley P Young Predatory animals and methods for their control 
(illustrated) —The speaker described the four main predatory animals m the 
far West, the wolf, mountain lion, coyote, and bobmt, as well as the stock- 
killmg bear The early histoiy of organized procedure against predatory 
anim^ as practiced by the Biological Survey was briefly disoua^ This 
brought m bnef mention of the rabies epidemic among coyotes occurring 
on the far western ranges, particularly m the States of Nevada, Utah, Idaho, 
and Orqgon, at the same time stressmg the fact that the coyote is a harborer 
of rabies. The history of the cooperative development of predatory anunal 
control work was also discussed as this codperation pertains to the vanous 
ranm States, counties, and local stock and game associations The various 
meuiods used by the Biological Survey in controlling predatory animals were 
described, three mam methods of cpntrol in particular, trapping, poisoning, 
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and den hunting, being gnqihioaUy jfiagtnted by lantern elid^v 
tiooa oocaaioned by {nedatoiy animala to atook uid wffd gkmt wm ate 
stressed and examplea of suw depredationa shown on the soreen. lA d»* 
soilidng the wolf infestatlona whiA ooeuired in CoIohmIo m 1091, ft brief «b* 
count was given pertftiaing to each individual wolf paofcJoiown to ealatia that 
State, which totally 8 u^vidual packs, the largest of which contained 
33 wolves In the 8 packs were 9 oistinet outlaw wolves which taxed the 
ingenuity of the Qovemment hunters to the utmost before they were cap* 
tured (AutAor's abstract ) 

Ernest P WAtKEB Alaska btrd colonies (illustrated) —Bud colonies are 
ordmanly supposed to be few and far between, and in most regions they are, 
but agam Alai^a proves the exception In addition to the notable colomes 
of sea buds on Forrester, Hazy, St Lasana, Tuxedni, Bogoslof, St Matthew, 
Chamisso, and the Aleutian Cham, administered by the Biologicid Survey, 
and the I^bilof Islands, administered by the Bureau of Fisheries, there are 
numerous less well-known islands and portions of the mamland coast where 
large numbers of sea birds nest The ledges and cliffs of both islands and 
mainland coast supply nesting sites for more than twenty-five species of birds 
The swampy delta regions and tundra country, so extensive in some sections, 
afford choice homes for myriads of ducks, geese brant, swans, and shore- 
birds of a number of species The sand and gravel bars and glacial moraines 
as well as the swampy sections afford nesting sites for the Aleutian and arctic 
terns, gulls, and shorebuds (A tdhor’s abdract) 

719tii meetino 

The 719th meeting was held at the Cosmos Club, March 24, 1928, with 
President Goldman in the chair and 135 persons present 

C W Stiles exhibited a bottle containing 365 specimens of Ascaris lutn- 
bncoides all taken from a child about three years old, and conunented on the 
symptoms shown by such a serious infestation Cases sometimca terminate 
fatally although this one did not 

1 G Asiibkook Muskrat farming (illustrated) —The muskrat is now the 
most important fur animal commcroially m the United States the average 
annual production of skins being about 13 million Its ability to maintain 
itself in tlie face of constantly changing conditions makes it of great eco¬ 
nomic importance, and a large amount of acrcagp is now devoted to the raising 
of muskrats, particularly marsh areas bordering the Great Lakes and tide¬ 
water marshes of New Jersey, Delaware, Maryland, and Louisiana The 
first essential is good marshland, with luxuriant food and sufficient vratcr 
so that It will not freeze solid during the winter The entire area should bo 
inclosed in a fence to retain the muskrats and keep out enemies Marsh 
areas on tlie eastern shore of Maryland have yielded as high as 4205 pelts m a 
season from 800 acres, while in Ixiuisiana 163,000 acres of marshland pro¬ 
duced 150,000 muskrats Muskrat raising is particularly profitable because 
the carcasses as well as the pelts arc salable In 1904 muskrat pelts wore 
selling at about 25 cents each and the carcasses at about 31 a dozen In 1926 
the pc'its wore $1 50 each and the carcasses S3 a dozen The carcasses are 
packed in ordinary barrels and sold on the markets of Baltimore, Washing¬ 
ton, Wilmington, and Philadelphia under the name of “marsh rabbit,” but in 
using this name no attempt is made to conceal the fact that the offering is 
muskrat meat The flesh a light mahogany color just after the pelt is re¬ 
moved becomes darker when exposed to the air It is almost black after it is 
fried and therefore not very appetizing, but is greatly appreciated by some 



IfOv 19,1928 


PBOCEBOmOS OEOLOGICAL SOCIITY 


521 


people The breeding aetMon starts late m February or eariy in Maitdi in the 
nortitom part of North Amenoa, and earlier in the South The average 
tttter produced by a young female is about four, but aidinala tiro yean 
gwerage ei At to ten young to the htter Young bom in the first litter in the 
ipiriBg triU produce young m the fall Pen RUMd mudcrats produee thiw 
littersa year but four and sometimes five litters have been bom when autumn 
weather was mild The young mus^ts are blind and naked when bora, 
but develop rapidly Muskrat farmers have shown that the muskrat is 
polygamous 

N B McCtiiNTocK Tkt ways of beaver (illustrated) —The speaker, a 
member of the faculty of the Umversity of Pittsburgh who devotes his tune 
to making Roving pictures of wild life to be used for educational purposes 
exhibited excellent moving pictures of beaver taken in Pennsylvania and 
Michigan The animals are monogamous and mate for life The houses 
are of two types bank houses and island houses The houses are usually 
about SIX feet in diameter inside and ma) lie twelve feet across outside and 
usually have two or mort entrance holes The floor is liftwl only four to six 
inches above the level of the water in order that the weight of the stick the 
beaver is ^ting may be supported principally by the water The animals 
do not hibernate but feed every day during the winter on the supply of 
branches gathered during the fall They swim by alternate strokes of the 
hind feet at a rate of about five miles an hour when not frightened ITie 
speaker found that the beaver could remain undi r water for at least nine and 
a half minutes They have frnn throe to six young bora m April Tho 
pictures exhibited showed a molhtr beavtr with six young beavers beavers 
repainng a broken dam and other aspects of thtir life Discussed by C W 
Stiles and P 13 Johnson with especial reference to possible correlation 
between their ability to remain so long under water and the sue of tho liver 
and suprarenal glands 

S I Bi AKt Jiecor hng becretary 

THF GkOIOGK AT SO( IFTY 
441sl MLI-TINC 

ITie 44l8{ mooting was luld at 1h CisnusClub Apnl 2 > 1^28 Probulent 
Hewktt presiding 

Infortnnl rommuni ait n W ( MANSFitLii ealhd attention to an cx 
posure in a stone quarrv about 8 miles s >uth of I iiiporis Va where three 
formations and two unconformities arc i xposed The lower 50 feet of tho 
outcrop consists of the basornont rocks F ossilifenuis strata 7 or 8 f(( t thick 
occupy a depression in these basement rocks The fossils indicate that the 
formation is marine \orktown (Miocene) here much farther inland than 
previously reported The Yorktown formation is in turn overlain by un 
fossihferous terrace deposits Discussed by II 8 Hasslek 

Walukmau IINIK iiEN ro|)orted the discovery of the bismuth mineral 
wittichenite (SCu-S BisS,) in a mine fl miles from C erro dc Pasco Peru 
This IB the first known occurrence of this mmeral in North or South America 

Program Prof W II IJucheb University of ( ineinnati Cryptovolcamc 
regtom fhe term crypto-volcanic was coined by Branca and Fraas for 
the structure of the Steinheim Basin in Southern Germany The basin forms 

‘ W Branca and E Fraas Dat krypUmulkanmche Beeken von Slnnhnm Abh 
KOn PreuBS Akad Wim 190B 
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a nng-ehapod depression of li miles diameter in the limestone plateau of the 
SehwaebiMhe Alp Its center is occupied by a hill crowned with deposits of 
calcareous smter Natural exposures and tunnels dug for the purpose of 
geological investigation have proved this central hill to consist of older rocks 
carri^ above their normal level in intensely disturbed position The basm 
surrounding it is the result of a depression below the normal level Origi¬ 
nally, in Miocene time, the basm was occupied by a freshwater lake m which 
deposits were laid down that have become famous for their mammal and 
remains 

The essentially circular outhne, an outer nng-shaped depression and a 
central uplift, unaccompamed by true volcanic activity, are the oharactens- 
tics of the American crypto-volcanic structures as well Two suchistruotures 
have been mapped by the writer smee 1920 The “Serpent Mount Structure,” 
on the boundary lino of Adams and Highland Counties in Ohio,* and the 
“Jeptha Knob Structure,” centering in the isolated Jeptha Knob of Shelby 
County, Kentucky ‘ A third structure of apparently similar nature. Wells 
Creek Basin, of Stewart County, Tennessee,* will be mapped by the writer 
this summer for the Tennessee Gwlogical Survey 

Two major objections have been raised agauist the mterpretation of these 
structures as of volcamc origin 

1 —^The mtenor of the United States has smee Cambrian time been notori¬ 
ously free from all volcanic activity It seems unjustified in such a region to 
turn to vulcanism for the explanation of structures not associated with lavas or 
tuffs, or at least with some evidence of contact metamorphic alterations 

2 —Even if a volcamc origin were conceded, no known volcanic process 
seems adequate to account for the peculiar c^racter of the disturbance 
The structures are decidedly not of laccohthic character Up to the very 
edge of the structures the surrounding stata he undisturbed The mag¬ 
matic body whoso activity is reflected at the surface must therefore have Iim 
the shape of a plug But no process is known that would allow us to picture 
the nse of a volcanic plug, 1^ to 4 miles in diameter near the surface, without 
making room for the ascending lava column by volcanic explosion 

As to the first objection, it can be shown that while true vulcanism is absent 
in the mtenor of the United States, the number of places is growmg constantly 
m this region where igneous rook is found to have risen to the now exposed 
level of the stratosphere In all such cases the amount of contact meta- 
morphism is negligible A few especially significant cases referred to in the 
address follow In the case of the pendotite dike of Fayette County, Penn¬ 
sylvania, the contact effects are ml m limestone and extend but a few mohes 
m the shales This dike is especially instructive m the fact that it does not 
reach the surface and yet according to L B Smith,* at one place it has lifted 
a sone 12 feet wide m the Waynesburg sandstone, four feet 

In Hardm County, llhnois, the association of the intricate block faulting, 
and especially the nearly circular, abrupt Hicks dome, with lamprophyre and 

' W H nucHKit Cryplo-voleanif tlrueture in Ohio of the type of the Steinheim Baein 
{Ahetrarl) Hull Geol 8oc Am S2 74 1021 Complete report in preparation for 

Ohio tJeol Surv 

> W H Buchir Geology of Jeptha Knob Ky Geol Burv (6) U 103-287 1025 

* See Geologic map of Tefmeaeee Tenn Geol Suiv 1010, also Enn Quadrangle 
topographic sheet, Tenn 

' L B Suim Biennial Rept 1010-12 Pa Top Geol Surv 1012 160-150 
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peridotite dikes and with tuff-likc materials as in the Sparks Hill plug, » 
significant • In Missouri, on the Camden-Lacicdo County line, in the midst 
of an area of^bnormal and rapidly changing dips, a pegmatite dike outcrops, 
covering but a few square yards “The rocks for many acres around, rep¬ 
resenting the lower formations, cither stand on edge or are greatly tilted 
Metamorphic effects arc limited to the immediate contact On the Rose 
Dome, m Woodson County,, Kansas, intrusive gramte outcrops over some¬ 
thing like 100 acres Mctamorphism is limited to a distance of 15 inches 
from the outcrop • 

In Riley County, Kansas, a porphyntic pcndotite forms an outcrop of 
about one acre This small size makes it improbable that this, like the other 
igneous bodies quoted above, over reached the surface In this case the 
abundance of shale inclusions is significant They amount to J to } of the 
volume of rock 

These, together witJi the scattered discoveries of less signifmant volcanic 
dikes, show that volcanic materials actually traveled upward mto the strato- 
apbere m the mtenor of the United StAtes, and that it is characteristic of 
them not to have reached the original surface 

The second ob}ection is removed by observations of Du Tolt m South 
Africa He has described volcanic plugs that never reached the surface 
Ho called them “boll-jar shaped intrusions ” The observations were made 
in much dissected country of up to 1500 feet relief, with many excellent 
natural sections where the details were quite clear, justifying this description 

“The magma welled up along a fracture that was oval m plan and thus 
came to isolate a vertical and presumably cylmdneal mass of s^imonts from 
the surrounding horizontal strata It then spread out at the top, thus sever¬ 
ing the enclosed column frem the formation above the nature of the base is 
purely conjectural Deprived of support on all sides the contents of the 
‘boll-jar’ collapeed, the strata within became extensively injectwl with the 
magma, suffered tilting—sometimes to a high angle—and as a whole ex¬ 
perienced considerable sulisidcncc as well » It is tharactcnstic that almost 
up to the edge of the structure the surrounding rocks he undisturbed Here, 
then, wc have definit'O evidence that circular plugs of volcanic inatenal have 
risen mto the stratified rocks nearer the surface without breaking through 

It IS interesting to noU that the diameters of these South African bell-jar 
intrusions compare well with those of the known crypto-volcamc structures 
The smallest has the same diameter as the Steinheun Basin, miles The 
two larger ones, 3i X 6 miles and 4X7 miles, compare favorably with the 
largest American example, the Serpent Mound Structure with a diameter of 
about 4 miles 

The conclusion seems justified, therefore, that crypto-volcamc structures 
represent surficial disturbances produced by circular or elliptical plugs that 
rise as “bell-jar injections” and fail to reach the surface As such they are 
to be expected in regions which arc free from volcanic activity and show 

• L W CuRKiKR in isTUABT Weli kk The geology of llurdin County Ill Gtool 
8urv 41 237-244 1220 

’ E M Shepard, letter (luiitod m C N Gould Cryetalline rorke of the PUine 
Bull Qool Soo Am S2 648 1923, Arthur Winslow Lead and *inc depostU Pi t 
Mo Geol Surv 7 432-433 1894 

• W H Twbnhopel Bull Geol Stic Am 87 403-412 1928 

• A L Du Toit The Karoo dolenlee of South Africa a study in hypabyssal xnyeclxon 
Trans Geol Soe South Africa 83 10-11 1920(1021) 
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igneous rocks only m the form of scattered dikes and fin^like plugs that 
at the time of mtrusion failed to reach the surface, and have been made 
visible only by regional denudation 

Discussed by Messrs Keith, Gilluly, Hbwett, Stose, BakIr, Babbler, 
and Sears . 

Arthur Keith Siruduri composite of North America (See Bull QeoL 
Soo Am 39 . 321-285 1928) 

Discussed by Messrs G R MANsnELif, Bucher, Reeside, and 

SCHtCHERT 

442d MEBTINd 

The 442d meeting was held at the Cosmos Club, May 9, 1928, President 
Hewett presiding 

Informal communtcalton W C Aldbn showed several photographs of the 
Sperry Glacier, Glacier National Park, Mont, taken in August, 1913, and 14 
yrars later, in August, 1927 This small glacier, in the west side of the 
Continental Divide near Lake MacDonald, hes m a north-facing cirque above 
the great cliff at the head of Avalanche Basin The foot of the glacier Is 
7,009-7,400 above sea level 

In 1913 the front of the glacier rested on top of the innermost ridge of the 
latest terminal moraine This rock moraine is viry fresh, with no soil nor 
vegetation upon it By 1927 the front of the glacier hod receded about 100 
yards from the 1913 moraine, leaving exposed a bare rock surface with scat¬ 
tered pebbles and boulders upon it A Aort distance outside the 1913 mo¬ 
raine IS an older moraine somewhat smoothed doan by erosion and with 
scrubby trees growmg upon it These relations are m accord with the opimon 
among geologists that the fronts of glaciers in the United States are, in gen¬ 
eral, iw^ing 

Program C W Cooke The stratigraphy and age of the Pleislocene de- 
poaiU in Florida from whKh human bones have been reported (This JoxniNAL 
18 414-421 1928) 

J W Gidlei The contemporaneity of man and extinct animals in Florida 

0 P Ha\ Age of the "No %" bed at Veto and Melbourne 

Jomt discussion of the three papers by Messrs W C Aldbn, Paul 
Bartsch, a V Kidder, J B Reeside, Jr , H G Ferguson, and W T 
Swingle 

W W Rubh, a a Baker, Secretaries 


SCIENTIFIC NOTES AND NEWS 

N Ernest^Dorbey Associate Editor of tho International Critical Tables 
of Numerical Data, has been appointed Principal Consulting Scientist 
(Physics) ID tbe]Bureau of Standards 

Edgar W Woolard, assistant meteorologist, U 8 Weather Bureau, 
has resigned to accept an appointment as instructor in the Department 
of MathematicsfatjGeorgo Washington University for the aoademiC'year 
192^29 
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METOOROLOGY and OCEANOGRAPHY —Scusniific papers pre¬ 
sented at the joint meeting of the sections of Meteorology and Oceanog¬ 
raphy, American Oeophystcal Union 

The joint meeting of the sections of Meteorology and Oceanography 
during the ninth annual assembly of the American Geophysical Union 
was held m the building of the National Academy of Sciences on April 
26, 1928 The joint meetmg was devoted to a symposium and dis¬ 
cussion on interrelations between the sea and the atmosphere, and the 
effect of these relations on weather and climate The communications 
presented were on problems related to (a) solar radiation, (6) surface- 
water temperatures, and (c) atmosphenc circulation Reference to 
the papers under (a) will be found in Bulletin 68 of the National 
Research Council, and also to one by Sir Frederic Stupart, J Patterson, 
and H Grayson Smith under (6), the other three papers under (6) 
and those under (c) are printed below 

Phoblems Related to Surface-Water Temperature 

Reltabtliiy of different methods of taking seorsurface temperatures. 
Charles F Brooks, Clark Umversity, Worcester, Mass 

This discussion is based chiefly on observations by the writer during 
46 days at sea m middle and low latitudes of both Atlantic and Pacific, 
and on studies of the deck and engine-room logs of eight steamships 
Altogether the conditions mvestigated cover practically the whole 
gamut of manne conditions from iceberg waters to calm tropical seas 
and from heavy storm to quiet weather 

Sea-surface temperatures, from a meteorological standpomt, mvolve 


m 
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more than the temperatures of the surface him While it is the sur¬ 
face him alone that is in contact with the atmosphere, warming or 
cooling, hunudifymg or drying the air, the contmuation of the influence 
of this sea surface at approximately the same level of temperature 
depends m considerable measure on the temperatures of the general 
surface layer of the sea, the layer that is commonly stirred by the 
wind to depths of 5 to 20 or more meters Therefore, in this discussion 
of the reliability of different methods of takmg sea surface tempera¬ 
tures, I shall mclude observations both at or near the actual surface 
and at a depth of 5 to 10 meters 

Two years ago an article of mme on “Observing water-surface tem¬ 
peratures at sea” appeared with a summary of the discussion that fol¬ 
lowed its presentation before the American Meteorological Society m 
Washmgton three yeais ago ‘ There was appended also a comment 
by Mr F (1 Tmgley, Chief of the Marine Division, U S Weather 
Bureau Even in the low latitudes of the Canbbean Sea, I showed in 
this paper that in March, 1924, the sea was so well stirred by the wmd 
that its temperature was within 0 I degree the same at the surface 
near the bow, at the stem on the side or in the propeller wash and at 
mtake depths, 6 or 7 meters 1 indicated also that the usual canvas- 
bucket method was beset with numerous sources of error and that when 
air temperatures were appreciably lower than the sea temperature, 
errors of several degrees commonly anse, owing mainly to evapora- 
tional cooling of the bucket, and I found that the errors of condenser 
intake temperature records were appreciable, but less than those of 
the bucket I concluded that the condenser intake temperature 
records were preferable to the canvas-bucket ones as indications of the 
surface temperatures under most conditions I was convinced, how¬ 
ever, that reliance would be placed better on a thermograph record 
than on those of umnterested observers Mr Tmgley s studies of the 
canvas-bucket records made at Greenwich Mean Noon specially for 
the Weather Bureau mdicated that they were sufficiently reliable, 
when used in fairly large numbers, for showmg the changes m tempera¬ 
ture occurring along the routes covered But for well-founded marme 
meteorological studies we need to know the actual temperatures as 
well as the changes With care, the errors of the canvas-bucket and 
condenser mtake records can be reduced to insignificant proportions, 
but, unfortunately, that care cannot usually be commanded 

In the discussion of the paper there was no dissent from the general 

> Monthly Weather Key M 241-264 June, 1026 
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conclusion that seawater thermographs should come mto widespread 
use The expenence of several present pointed to the bulb-capillary- 
and-Bourdon-tube type of thermograph as most rugged and generally 
satisfactory, and a condenser-intake pipe installation as best Some 
question was raised, however, as to how far sea temperatures at 6 to 
7 or 8 meters depth could be used as representing the surface tempera¬ 
ture m calm weather, especially m summer or in the tropics A study 
of this question, submitted a year later showed that even m summer an 
accurate record of temperature at intake depth would, with few 
exceptions, represent more closely the slightly higher surface tempera¬ 
ture than the usual evaporationally cooled canvas-bucket observation 
of the actual surface temperature 

Smee 1826 six seawater thermographs have been placed on American 
and three on ( anadian ships—two others are about to be installed 
These eleven installations, nme of which are in the Atlantic, at least m 
part, are under the auspices of the U S Weather Bureau,* Clark Uni¬ 
versity, The Scripps Institution of Oceanography, The International 
Ice Patrol (2), The Carnegie Institution of Washington, the American 
Meteorological Society, the Fumess-Bermuda Line, and the Canadian 
Meteorological Office (3) The ('anadian Meteorological Office still 
operates its group of three seawater thermographs on the Canadian 
Pacific steamers crossing the Pacific Thanks to a grant from Clark 
University, it was possible to purchase a Pycos seawater thermograph 
and to travel with it on the Finland, on which the Weather Bureau 
had installed it, from San Francisco to New York last May On this 
voyage I had an excellent opportumty to check the conclusions, just 
summarized, reached after a cruise in the West Indies on the 
EMPBBSS OF BRITAIN in February and March, 1924, and to make ob¬ 
servations m calm weather under a vertical sun 

The new set of observations made by me on the Finland were all 
by the same thermometer, calibrated by Mr S Chambers at the 
Scripps Institution of Oceanography The necessary thermometnc 
corrections, 0 to 0° 1C were applied throughout For obtaimng 
samples of sea water a rubber-covered tm bucket of broad cylmdrical 
shape and having a capacity of 1 7 litres was dropped from the lowest 
open deck about 9 meters to the water Experiments with the bucket 
brfore sailmg showed that a full bucket cooled 0° 1C the first minute 
after leavmg the water when it was exposed to a wet bulb temperature 


* The Weather Bureau owns 1, uperatea another and wdl noon lie caring for 2 more 
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6°C below the water and to a wind of 0 m/s * The bucket observations 
I made on the ship usually took 30 to 40 seconds from the time the 
sample left the sea till the temperature was obtained Every set of 
obs^ations mcluded the wet bulb temperature and the wmd velocity 
Under the most extreme conditions it is probable that the bucket cooled 
0" 2 in a one minute observation, but the average conditions werp 
only one-quarter as severe The average negative error for all the 
tin bucket observations is estimated at 0°03C Therefore it has 
appeared reasonable to accept the tin bucket temperatures as correct 
without making any allowance for the insignificant cooling 

The standard observations for checkmg intake temperature records 
by the engineers and the Tycos seawater thermograph were obtained 
with the same calibrated thermometer and insulated pail as were used 
for the surface data A large dram faucet was installed for the purpose 
at the base of the intake pump by Mr Schiffmann, refrigerator engi¬ 
neer, and from this faucet the temperature of a rapidly filled second 
bucket was obtained Expenmente were made to discover whether 
the heat of the room affected the temperature of this bucket of water 
to an observable degree m the 10 seconds required for an observation 
No effect was detected 

In wmdy weather, when the surface layer of the sea is well mixed 
table 1 shows that on the Finland as well as on the empress of 
BRITAIN the difference fore and aft did not exceed 0° 1C more than 
once m 23 comparisons, and averaged 0°05C In quiet weathei, 
however, under a nearly vertical sun the contrast between the 
warmer surface water sampled near the bow and the deeply stirred 
water in the propeller wash becomes appreciable 1 he following notes 
made May 10, 1927 at latitude 15*’N in the Pacific, about 40 miles 
from the coast of Oaxaca, Mexico, may be of interest m showing how 
large the differences may become on quiet days and how readily they 
are erased by hght winds 

Today was a bright sunny day, with mostly light airs, and no land m sight 
Ihc aoa temperature was from 84 to 88°F, and I found conditions uneciuallod 
for certain comparisons of surface and intake depth conditions 1 had 
noticed that yesterday afternoon there was no opportumty of obtainmg a 
constant temperature by any number of full dips, and suspected then that the 
farther from the ship the bucketful was obtained the higher would bo the 
temperature This ^temoon at 2, after much bright sunsWe and only a few 
ripples to disturb the surface, I found temperatures of 87 2-87 8 when my 

' Details are presented in the 1038 report of the Comnutteo on Hubmarine Config¬ 
uration and Oooanio Circulation of the National Ilcaearoh Council 
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buckets dipped more than 2 feet from the ship, and 85 3 to 85 5 when actually 
or practiciJlv in contact with the aide when the sample waa obtamed At the 
same tune (juet after) the propeller upwell (caught square in the middle) 
was 84 0 At 4, after about an hour of wind of B 1 the warm surface layer had 
become mixed so that both near and far the temperatures were 87 0 to 87 2 
The propeller upwell was 85 6 More wmd B 1 to 2 for 2 hours put the ship- 
side temperature constant at 86 6-7, while the propeller upwell was 85 9 
After two hours more perhaps deeper water was involved in the mixing, for 
the temperature fell to 85 8 A water samplmg from the stateroom port-hole 
at 9 showed 85 7 three-quarter hour after the last 85 8 sample on the stem, 
suggesting that the mixing of the top 15 or 20 feet had been fully accomplished 
by 9 p m, with a wind of 1-2 Beaufort 


TABLE 1 —Contrasts in Sba Tbmperature about a Large Ship in Motion 
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* When wind was B 2 the cow woa included here if the force 2 bad been immediately 
preceded by light wmda 

* Light winds since morning 


On the afternoons of three days which were quiet and fairly sunny, 
the forward hauls ranged from 0® 6 to 1® 4 and averaged 0° 9C warmer 
than those from the propeller wash, while dips made by flinging the 
bucket some distance out from the ship (1 to 3 meters) from the lowest 
open deck forward were 0® 6, 1® 9 and 2® 1, or a mean of 1® 5C the 
wanner In quiet weather other than between noon and 4 30 p m. 
the range of differences was from 0® 1C warmer forward than aft, 
and the mean of 8 cases 0® 13C warmer forward Unfortunately, 
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since no bghts are permitted on the forward deck, it was impracticable 
to make more than a few comparisons (none of these m calm weather) 
between the ship-side forward and the propeller wash at night So 
far as all these comparisons may indicate the extreme range of con¬ 
ditions, from sunny tropical calm to cold stormy weather, it appears 
that the temperatures of samples from the upwell from the propellers 
may be used interchangeably with those from ship-side hauls forward 
except between about 11 am and 5 pm in calm sunny weather 
Another linutation should also be noted It is sometimes difficult to 
get clean up-well, and there is always a chance of getting a haul con- 
tammg some of the hot out-take In a series of hauls from the pro¬ 
peller wash I once obtained a temperature 0“4C higher than the 
general run, and have at times hauled up an oily film On the side of 
the stem I found the hauls 0® 2 to 0® 4C warmer than forward Also, 
one fairly quiet sunny day, a range of 0® 5C was noted in a series of 
true propeller-wash hauls, owing apparently to the \arying depth 
from which the water was pushed to the surface 
Table 2 shows that by eye observations the intake dram averages 
0® 05C warmer than temperatures obtamed by bucket at the surface 
in stirred water, but that there is no such close correspondence in quiet 
weather, the intake for the mean of three mstances being 0® 3 colder 
than the surface at the side of the bow 
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■When light winds, propellor wash temperature taken instead of bow side 
temperature 

* Cf the larger differences found earlier in the afternoon, between shipside and 
propellor wash temperatures discussed above 
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Table 3 gives xn extento the same facts as the first part of Table 2, 
the mtake thermograph data beu^; used for comparison with propeller- 
wash temperatures Here the mtake is a mean of O'* 03C, a neg^gible 
amount, warmer than the surface data 


TABLE 3 —Sea Teupebaturbs at Scrpace vs Intake Depth bt Ete Obsebvatione 
AT Surface (in Pbopellor Wash) and Corrected* Thermograph 
iNDiCATioNfl ( True Intake ) Below 8 8 Finland 


Hour 

C 

Sam 

10 


i.pn.| 

• 1 

0 

8 

10 

Tout 





Number of ohm 

m 




True mtake the colder by | 

1 1 
06 

0 

2 

0 

5 

0 

6 

0 

2 

0 

2 

0 

2 

0 

1 

1 

1 

1 

21 

No difference 

0 


0 

7 

8 

6 

3 

6 

4 

41 

True intake the warmer by | 

0 6 

1 1 

4 

1 

3 

0 

0 

2 

0 

3 

0 

3 

0 

3 

1 

1 

1 

22 

3 

Total cases 


14 

8 

18 

12 

It 

8 

11 

8 

88 

Mean diffs °C 


0 2 

-0 2 

1-0 2| 

0 

0 1 

0 1 

0 4 

0 

0 03 


* Corrooted to pump drain faucet temperatures daily 


Combuung the observations made by myself on the empress of 
BRITAIN and on the Finland with those by Lieut Commander Edward 
H Smith on the modoc and tampa* we find that except in calm or 
nearly calm weather the temperatures at 5 to 7 meters depth were the 
same withm 0° 2C, as those at the surface 49 times out of 50 Smce 
qmet weather is uncommonly met at sea this fact makes observations 
at either surface or 5 8 meters depth generally sufliicient for both In 
quiet weather, however, surface temperatures may be much higher 
than at 5 meters the differences exceeding 1“ 5C at times ‘ Near 
shore these surface excesses of temperature may be greater than any 
met with m the open sea Observations by the Scnpps Institution of 
Oceanography at 5 and 10 miles west of the Institution’s pier at La 
Jolla, Calif , show such surface warming to be the normal condition m 
the warmer months there \ccordmg to a summary kmdly furnished 
by Dr G F McEwen* the mean surface temperature dunng 35 
fortnights was O'* 66C ±01 warmer than the water at a depth of 5 

< Monthly Weather Rev M 262 253 June 1026 

' Ibid p 262-253 also by surmiae from the difference between ship-aide and pro¬ 
peller wash temperatures of which I observed an extreme of 2 T’C 

• Details in the 1028 report of the Committee on Submarine Configuration and Oceanio 
Circulation of the National Research Council 
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meters at the station 10 miles out, and for 29 fortmghts was 1® 34C 
±011 warmer than at 5 meters at the station 5 miles from shore 
The largest fortnightly mean difference was 2® 31C at the 10-mile 
station and 3® 96C at the 5-mile one Half the fortnights averaged 
more than 0® 6 the warmer at the surface at the 10-mile station and 
more than 1® 1 the wanner at the surface at the 5-mile station The 
data are for the months March, May, June, July, August, September 
and October durmg the penod 1921-1926 June had the largest aver¬ 
age difference, 0 92, at the station 10-miles out, while August had the 
largest, 1 95, at the 5 mile station Owmg to the upwellmg of cold 
water and the relative lack of stormmess here coupled with brilliant 
sunshine, the differences between surface and subsurface temperatures 
should approach the maxima to be found anywhere at sea 

We may conclude that in calm tropical regions and in penods of 
calm in summer elsewhere actual surface observations are mdispen- 
sable 

Though many methods of takmg sea surface temperatures have been 
tried, only two are in widespread use (1) the reading of the fixed 
mercurial thermometer projecting into the condenser mtake of a steam¬ 
ship and (2) puttmg a mercurial thermometer mto a sample of water 
obtained with a bucket heaved over the side of the ship Electncal 
resistance thermometers (a) m condenser intake, (b) touching the in¬ 
side of the shell of the ship, and (c) trailing behind have been used but 
found impracticable except when closely supervised ’ Outside expo¬ 
sures of thermograph bulbs (bulb and capillary type) have been tried 
on the sides of some battleships, I believe, and there is a new keel 
exposure of this type on the carneoie The bucket method has nu¬ 
merous vanations, some mvolvmg lowenng the thermometer in the 
bucket 

Condenser intake temperatures are observed once or twice each watch 
by an oflScer m the engine room Table 4A provides various checks 
against these temperatures as recorded by the engineer The differ¬ 
ence between the two sets on the Finland, and especially the poor 
showing of the mam engine-room observations need further details 
(Table 4B) 

One of the engmeers told me that temperatures read within 5® would 
be close enough His watch probably centered on 10 o’clock, the errors 
for which are about twice those for the other watches However, he 
came well withm a five-degree error The location or errors of the 


’ Discussion by Dr H C Dickinsov Mo Weather Rev M 2S1 June, 1926 
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TABLE 4 —C0NDSN8BRIVFAXB Teuperatcrbs as Recorded bt Enoinbbr Obbervbrs 
A Compartson mlh quick aurface obaemUtona in aimed water by C F B 
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mam mtake thermometer are unknown to me Two of the officers told 
me that for the log the refrigerator room mtake was read instead of the 
mam engine-room mtake This may have been true much of the 
time, but the fact that the departure of the mean for the two best 
watches was twice as large as for the regular refrigerator mtake record 
suggests that the engme-room mtake thermometer was read somewhat 
higher than the refrigerator-room thermometer, owmg probably to a com 
bmation of (a) greater heating of the water m the much hotter room, 
(b) larger thermometno error, and (c) greater parallax (Table 4C ) 

Subtracting from the means the thermometric error of 0° 3C, the 
mean mdication of the refrigerator mtake is 0 to 0 l^C below the pump 
dram temperature (Table 4D ) A warmmg averagmg 0“ 03C seems 
to occur while the water passes from the pump to the mtake ther¬ 
mometer In connection with the foregomg, this means that the ob¬ 
servers’ parallax m readmg is of the order of 0° 1C This surprisingly 
small parallax for a thermometer graduated by 2'’F is due to the very 
favorable location of the thermometer, about 1 meter above the floor 
m an accessible and well lighted position The top of the scale is up 
These observations, consistently good by all the observers, were made 
for checking the thermograph 

The usual condenser mtake record is subject to (a) thermometric 
error, (b) error of parallax in readmg, (c) time error (any time within 
a stretch of four hours), (d) personal errors of uninterested observers 
(a) and (b) are readily determmable, (c) is unimportant except where 
the sea temperatures are changing rapidly, (d) is serious only infre¬ 
quently Observations on the empress of Britain and finlanu 
(except for 10 o clock watch) show 70 to 80 per cent of the mtake 
records to be no more than 0° 6C off from the probable true intake 
temperature at the mid-watch hours, 2, 6 and 10 

The refrigerator intake record is likely to be better than the mam 
engine condenser mtake for the refrigerator engineer m charge has to 
keep a closer watch of the temperature The bihourly record kept on 
the FINLAND was 93 per cent within 0® 6C of the probable true mtake 

The mtake thermograph has the great advantages (1) of showing 
when important changes occur, (2) giving a contmuous record from 
which any number of observations can be taken, and (3) in being 
free from erratic indications But it has the disadvantages of being 
expensive and requiring careful attention and needing temperature 
and time checks Experience on the Finland has shown, however, 
that engineers are capable and very wilhng to operate a thermograph 
and to make accurate observations for checkmg it 
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It IS evident from the foregoing discussion of intake observations by 
the engineers that any seawater thermograph that is to obtain reli¬ 
able data must itself be of such quabty that it may be considered a 
standard mstrument The thermograph should have a permanent 
adjustment and it should have pen arm attached directly to the coil 
and hmged so that the pressure of the pen on the paper will not be 
heavy Joints to transmit the movement of the coil to the pen arm 
are very undesirable, for it is difficult to keep these free from corrosion 
and consequent '‘freezmg ” 

The point of installation should be the intake pipe between the m- 
take value and the pump If there is a choice the hole should be drilled 
m the side or bottom of the intake pipe so that heated water cannot 
collect about the upper part of the bulb The capillary should run 
directly from the bulb to the recorder, and any extra length should be 
colled near the recorder, where it will have approximately the same 
temperature as the recorder • Unusually hot locations for the re¬ 
corder are to be avoided \ccoi ding to the cxpenence of the C anadian 
Meteorological Office, the recorder is best placed by bolting it to a 
shelf by the shell of the ship Ileie it is relatively cool and free from 
excessive vibration In any other location a spnng suspension and 
guying has been found necessary to dampen the vibrations 

No matter how accurate the instrument itself may be it should be 
carefully checked at least once each month or two against a thermome¬ 
ter of known accuracy Furthermore since the recorder paper may 
not always be placed tight against the basal flange, and since this 
paper suffers some change in size with changing humidities, accuracy 
demands concurrent observations by engineers once daily or more 
often From what has been said above however, it is evident that 
the engineers’ thermometer must be cahbiated and the engineers must 
be trained and induced to make careful observations with it The 
reliability of the bihourly checking observations on the finiand has 
already been mentioned On the calawaii* the engineer in charge 
makes a particularly careful observation to the minute and fraction 
of a degree once a day and taps the recorder at this time to make a 
vertical mark on the truce Without such a time mark it is difficult 

• Detailed comment on the performance of the Tveog thermograph is presented in the 
report of the Committee on Submarine Configuration and Oeeanio Circulation, 

National Research Council 

• Los Angeles to Honolulu Instrument owned and operated by the Senpps Insti* 
tution of Oceanography 
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to take due account of the combined effect of clock error and change of 
time with change of longitude 

Tabulating the thermograph traces is complicated by four vanables 
(1) local tune, (2) clock error, (3) departure of check observations from 
the stated hour, and, (4) for the lycos thermograph at least, varymg 
temperature-error rising vs falling and at different temperatures 
For the May voyage of the Finland I checked the thermograph against 
pump dram faucet temperatures and against time once or twice daily 
—always about 4 30 p m , sometimes at 7 30 a m in addition Usu¬ 
ally every twelve hours, at a recorded time and temperature, the 
engineer in charge, Mr Schiffmann, tapped the recorder, thus provid¬ 
ing a ready check against all variables The thermograph traces were 
tabulated in black by hours and directly above each bihourly reading 
was placed m red the refrigerator mtake observation Finally, the 
more exact corrections that I obtained personally once or twice daily 
were entered in their appropriate places The hours at which the 
exact correction from one day would give way to those for the next 
were determined by sudden changes of temperature, if any, about 6 
hours before or after the check point, otherwise by the refrigerator in¬ 
take value, or simply exactly halfway to the next correction Without 
the pump dram-cock checlb it is necessary to aterage the bihourly 
intake observations approximately by 12-hour penods or by intervals 
having even temperatures on the thermogram apply the cahbration 
correction and heating correction, if any (on Finland refrigerator in¬ 
take this was only 0° 03C See Table 4D), compare this corrected 
temperature with the indicated one for the central hour, and apply 
the difference throughout the period 

The corrections for the U S Weather Bureau’s thermograph on the 
COAMO (New York to Porto Rico) are obtained by companson with 
eye-observations of condenser mtake temperatures on that portion of 
the voyage where the sea temperatures are umform These correc¬ 
tions are then applied throughout the smooth and rough parts of the 
thermograms 

The common bucket used on commercial ships is a heavy canvas 
one of approximately 2 to 4 litres capacity The base is heavy wood, 
to make it sink, and the top nm is stiff, to favor a good catch Full 
catches are not the rule, and the evaporational coolmg of the sample 
durmg the haul and while the thermometer is becoming adjusted may 
be considerable The evaporational coolmg and other errors are ag¬ 
gravated at mght when the observer must carry the thermometer to a 
light Other materials are sometimes used, eg leather and lead 
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The bucket on the Finland was particularly good, as buckets go, 
having a double wall of canvas and a good diameter It was 26 
centimeters high by 15 centimeters in diameter Of its height, 2 5 
centimeters was the block of wood formmg the bottom Its capacity 
was 4 litres 

Table 6A shows that the mean error of all the canvas bucket ob¬ 
servations on the FINLAND was less than that on the empress of 
BRITAIN, probably because chiefly the Finland did not encounter so 
many days with air temperature considerably under the sea tempera¬ 
ture The FINLAND error exceeds that of the empress of Britain 
south of latitude 35 The low deck haul of the Finland vs the high 
bridge of the empress of Britain and the double walls of the Finland’s 
bucket should have put its observations to some advantage over those 
of the empress of Britain, but the lesser carefulness of the Finland’s 
observers, coupled with some guess-work, seems to have offset these 
advantages Tables 5B and 5C give further details on evaporational 
coolmg and the personal element 

It IS stnkmg that for like conditions, the error of the canvas bucket 
observations on the empress of Britain (58 cases) and on the i> in¬ 
land (69 cases) should be identical Note, for both ships, the increas- 
mg evaporational coolmg at lower temperatures of the wet bulb rela¬ 
tive to the sea The greater coohng effects of stronger wmds are of 
secondary importance 

Nighttime observations are nearly twice as much cooled as the day¬ 
time ones The errors of the noontime “observation ’ (often not made, 
but guessed) are with one exception the greatest of the daytime errors 
Significant of the admitted and observed guesswork of the tiuarter- 
masters on duty at 10 and 12 is the fact that the mean departure for 
the daytime pairs is for this watch the greatest of all 

There is no reason for behevmg that these observations on the Fin¬ 
land are not a fair sample of those bucket senes made more or less 
listlessly, without the urge of official scrutiny or iceberg menace The 
crew of the empress of Britain, normally crossing the iceberg 
region, did better, considering the poorer bucket and higher haul. 
On both ships the mean error by day was a coohng of about 0° 5C, 
on the FINLAND the mean error by night was a cooling of about 1°C, 
with no seawater thermograph on the empress of Britain, no numer¬ 
ous compansons at night were practicable on that ship 70 per cent 
of the canvas bucket observations on the empress of Britain were 
withm 0“ 6C of the probable true surface temperature After correc- 
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»” through the t4 hourt Probable true intake (night and oecattonal daytime hours—and tin buckH—daytime and 
a Jem 8 and 10 pm observations) mintw canvas bucket 
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tion for thermometer error, 65 per cent of the FiNiiAND canvas-bucket 
observations were equally close 

The bucket method provides the only generally practicable means 
for obtammg the temperature of the actual surface of the sea, but un¬ 
der present usage it has unsatisfactory inaccuracies Therefore, how 
to improve method and practice require consideration In my pre¬ 
vious paper'" I listed 9 sources of error m the bucket method I shall 
now add the tenth guesswork A brief review of these, with means 
for improvement in each case, may serve as a satisfactory concluding 
section of this papier 

(1) The bucket is not likely to have the same initial temperature as 
the sea surface This would be of no consequence if the thermal 
capacity of the bucket were low This suggests (a) hanging the bucket 
bottom side up after every observation, or (b) at least making a 
pointed base so the bucket will have to empty, and, (c) where practi¬ 
cable, the use of water-sheddmg fiber, metal, rubber, or paraffined 
canvas, instead of water-holding canvas for buckets Double dips, 
the first to warm the bucket closer to sea temperature, were foimd 
to raise the temperature by a mean of less than 0® 1C " 

(2) The water sample being hauled up is usually cooled by evapo¬ 
ration and conduction Ihis cooling takes place at the free water 
surface in the bucket and by conduction through the walls of the 
bucket The problem, then, is to reduce the cooling at both 
places Experiments with a bare and rubber-covered wide tin bucket 
indicated that fur a bucket openly exposmg a large free surface the 
cooling directly from the surface accounted for one-third the total 
cooling This probably represents the maximum proportionate cool¬ 
ing from the water surface that is likely to be found, for the buckets 
used on ships are deeper relative to diameter Furthermore, they 
rarely come up full A cover or smaller top than body is the logical 
solution for the cooling of the surface The rate of coohng through 
the walls of the bucket may be reduced by having the outside of the 
bucket paraffined to shed water, or insulated from the inside A 
paraffined extenor, providmg a dry surface, cannot be so helpful as 
might at first appear, for at sea the wet bulb temperatures rarely get 
many degrees below the dry For insulation, a rubber covenng 
2-4 mm thick on a tm bucket was found to hold up the cooling wave 
for 1J mmutes, or enough time for observation An outer cone of sheet 

‘•Ibid p 246 

“ Ibid , p 246 
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iron insulated by air from the inner water-holding cone, both cones 
being covered, was found by Mr Benjamin Parry to be twice as effi¬ 
ciently insulated as was the coverless, rubber-jacketed tin bucket just 
mentioned Under a 0°C depression of wet-bulb temperature below 
the water temperature, a condition was rarely expenenced at sea. 
Parry’s first bucket cooled but 0“ 6C m 4 mmutes m a brisk wmd 
A full canvas bucket, exposed to a 12“C depression of wet bulb tem¬ 
perature cooled 0“ 6C m 3 mmutes in a moderate wmd For an or¬ 
dinary partial haul at such temperatuies this amount of cooling is 
found after only one minute At sea this bucket gave temperatures 

higher than the canvas bucket on 12 out of 15 simultaneous hauls 
The other three hauls with the iron bucket gave (2) and warmer 
Parry’s improved bucket, put into experimental use after the fiist was 
lost at sea, has an inner water vessel with a rubber ball stopper Its 
readmgs were i°C higher than the can\ as bucket s for 8 of 19 observa¬ 
tions made, higher once, lower once, and the same 9 times, sug¬ 
gesting that it too was well insulated, and that its rate of cooling may 
be only half that for a full canvas bucket The average of the 34 
comparisons from January to mid-Apni, under diverse wmd and sea 
conditions and in both middle and low latitudes comes out insulated 
bucket 0® 4C the warmer—the same as the average error of the canvas 
bucket on the Finland If the typical leisurely bucket haul could be 
speeded from two mmutes down to one, and an insulated covered 
bucket used, the evaporational coolmg could be reduced to but a 
quarter its present average, or to about 0” 1C 

Dr. G F McEwen’s new metal water bucket, with valves top 
and bottom and Imed with hard rubber, cooled but 0° 2C m 12 mmutes 
m the shade, with wet bulb depression (below water temperature) 
of 6“ 4C and a wmd of 6 m/s There was no coolmg observed in 
the first four mmutes ” In four other tests made by Dr McEwen, 
there was no coolmg in the first four mmutes m two and but 0° 04 and 
0® OIC m the other two 

(3) The thermometer inserted is seldom at the same temperature as 
the water m the bucket The typical thermometer used is a rather 
large mercurial one m a heavy metal case, the lower part of which is 
closed into a cistern After an observation, this cistern may not be 
wholly dumped and the water may not evaporate before the next 

Fiirther details are presented in the 1023 report of the Comm on Submar Config , 
etc loc eit 

“ Porsonal communication 
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observation Since the bulb is m the cistern, the ongmal tempera- 
tuie of the cistern and its water may have an appreciable effect on 
the indicated temperature The essential part of a cure is to remove 
the cistern 

(4) While the thermometer is restmg m the bucket further cooling, 
or perhaps heatmg, of the water sample may take place For insu- 
lat^ and covered and, to a less extent, for buckets with water-shed¬ 
ding extenors, this further cooling is reduced, but speedmg up the proc¬ 
ess of determming the temperature of the sample is the easiest cure 
for this difficulty The thermometer should have the quicker re- 
spondmg cyUndncal instead of the usual sphencal bulb The observer 
should have the thermometer ready to unmerse in the bucket at once 
He should hold the bulb near the middle of the bucket and near the 
top and refram from stimng the water, thereby mixmg the usually 
cooler bottom and side water through the mass, and he should read it 
withm a few seconds of the time of immersion On the Finland 
readings were usually made in 45-60 seconds It is possible to ob- 
tam the temperature only 20 seconds after the sample leaves the water 
At night the entire bucket should be earned at once to the nearest 
light and the thermometer read there while its bulb is still in the 
water 

(5) When the thermometer is read it may not have reached the 
temperature of the water in which it is immersed This is unlikely, 
but can be obviated by a quickly responding thermometer 

(6) If the thermometer is withdrawn, to be read more easily, the 
temperature of the very small sample in the reservoir may change be¬ 
fore it is observed Omitting reservoirs from sea-water deck ther¬ 
mometers should help, for only the least thoughtful observer would 
carry a bare thermometer from bucket to light, and expect it to show 
the water temperature Anyway, a 3®“ error is better than a 1®“ one, 
for it IS more easily spotted and discarded On the Finland I saw an 
observer shake the water from the reservoir before reading 

(7) After the markings and numbers have become indistmct, errors 
of reading may creep in, and it is easy to see the same temperature as 
at the last reading A bottle of thermometer-marking ink should be 
part of the ship s eqmpment 

(8) The thermometer should be calibrated, and its errors noted in 
each log A spare thermometer with known errors should be earned 

Caao reported for P E James in loc cit p 247 
See Table 4C above 
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On the FiNiiAND the thermometer m use during the first few days was 
0° 9F too high at the temperatures than prevaihng Before corn- 
pansons were made at higher temperatures this thermometer first 
suffered a 4®F separation of the mercury column—much to the ele¬ 
vation of a few observations, and then was broken when an observer 
tried to cure the trouble by heating A galley thermometer brought 
into use for the remamder of the voyage was f °F too high in the eighties 
and i®F too low m the fifties, with intermediate errors between 

(0) There is a slight chance that the quartermaster may forget 
what the reading was by the time he gets to the log-book, and simply 
repeat the preceding figure A hand pad for the observations would 
fix this 

(10) Observers may prefer guessing to observing On the Finland 
two quarter-masters openly adnutted guessing the sea temperature, 
usually 1“F above or below the air temperature They had the 8 to 
12 watch (see Table 50) In justification they said such obseiwa- 
tions were of no consequence m waters not infested with icebergs and 
that towards noon, especially, they had too much to do to bother with 
the unimportant bucket observation I was told by others, that 
some ship captains wouldn’t have bucket observations—they were 
so far off m cold weather, and that some deck logs were filled m for 
bucket temperatures from the condenser intake temperatures of the 
engine-room log Other quartermasters are faithful to the last degree 
If the officers and observers could all be shown the value of the obser¬ 
vations to investigators when accurately made, and how they were 
worse than worthless when guessed, this difficulty would be reduced 

The canvas bucket now in common use could be measurably im¬ 
proved by simply soakmg it m melted paraffine and adding a cone 
of lead to its base The paraffine would keep its heat capacity low, 
provide a water-shedding extenor, and mcrease the stiffness The 
lead would make it sink better on sinking the water and would pre¬ 
vent leaving the bucket in a standing position with residual water 
after an observation 

The bucket observation can be made reasonably accurate chiefly 
(1) by gettmg the observers more interested (2) by having dry or 
insulated, non-collapsing buckets and (3) by doubling the speed of 
the observation, both by quicker handwork and by using quicker 
thermometers 

Sea-eurface temperatures both at the actual surface and at a depth 
of say, 5 to 8 meters (15 to 25 feet) are needed by the meteorologist 
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who Wishes to know the immediate temperature and vapor effects of 
the sea surface on the air and the general storage of rea^y available 
heat in the stirred surface layer Observations on four ships showed 
that except m calm or nearly calm weather the temperatures at 5 to 7 
meters depth were the same, within 0“ 2C, as those at the surface 49 
times out of 50 Since quiet weather is uncommonly met at sea, 
this fact makes observations at either surface or 5 to 8 meters depth 
generally sufficient for both In quiet weather, however, surface 
temperatures are much higher than those at 5 meters, the differences 
amountmg to as much as 5C at tunes Therefore, m calm tropical 
regions and m periods of calm m summer elsewhere actual surface 
observations are indispensable 

The methods most commonly employed for obtammg these sea 
tempeiatures are the bucket and the condenser-intake A thermome¬ 
ter fixed in the condenser-mtake pipe is read by an engmeer at any 
time once during each watch These readings are commonly sub¬ 
ject to a mean error of 0® 2 to 0® 5C or more due to parallax and other 
coarseness m reading by an observer mterested only in the general 
temperature of the water that is chilling the exhaust steam Since the 
actual hour of his observation is not recorded, the best that can be 
done IS to assign the record for each watch to the middle of it The 
temperatures so assigned come withm 0® 6C of the actual m about 
} of the cases Refrigerator mtake observers on the FiNiiANn imder 
favorable conditions averaged 93 per cent within 0® 6C of the actual 
temperature, durmg a 17-day voyage A thermograph attached to 
the mtake provides the most satisfactory service for continuity and 
accuracy though not without due care and checking 

Bucket observations are usually made with a cyhndncal canvas 
bucket of about 4 litres (1 gal) capacity The bucket is dropped 
from an open deck forward, hauled up and a thermometer us^ to 
obtain the temperature of the water Coolmg of the sample m the 
air IS the chief source of error The average error by day is about 
0® 3C (too low) m weather when the wet bulb temperature is not 
much below the sea temperature (the average of observations equator- 
ward of latitude 35), and up to several tunes this m severe weather 
The average error at night on the finl>and was 1® 1C (too cool) (vs 
0® 4C day) for a voyage from San Francisco to New York m May 
The larger coolmg at night is owmg chiefly to the observer withdraw- 
mg the thermometer from the bucket to take the mstrument to a 
light where he could read it Some observers when pressed record a 
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fictitious temperature instead of usmg the bucket Like the engi¬ 
neers’ observations, about § of the daytime bucket observation^ 
were found correct within 0“6C The bucket observation can be 
improved chiefly by more mterest, an msulated bucket, and more 
sp^ 

Accurate observations of surface temperatures and of those at 5 to 
8 meters depth are both needed wherever and whenever the weather 
IS calm and sunny Bucket observations show surface temperatures to 
within 0°5 and mtake observations show the deeper temperatures 
with the same accuracy about two-thirds to three-fourths of the time 
and can be made to do better General reliance on intake thermo¬ 
graphs for sea “surface” temperatures is mdicated by this study, 
provided that in quiet weather, carefully made bucket or other actual 
surface observations be used to supplement 

Significance of water-temperature meaeuremente not made exactly at 
the surface G F McEwen, Scnpps Institution of Oceanography, 
La Jolla, California 

The difference between the surface temperature and that at a depth 
of five meters is least m mid-wmter and greatest m mid-summer In 
general it decreases with an mcrease of latitude and is negligible when 
the wmd velocity exceeds about fifteen miles per hour In the Pacific 
at distances ten to twenty miles off the Southern Cahforma Coast the 
temperature at five meters averages 0® 3 or 0° 4C less than that at the 
surface Dunng summer the difference is about twice this value, and 
durmg a calm clear day it may be as much as 1° 5C but this is very 
rare The prevailing ocean wmds are stronger farther from shore, 
and their maximum velocity occurs m summer, thus tendmg to reduce 
the temperature difference between the surface and five meter level 
below that found near shore 

Owmg to the seasonal and regional change in this temperature 
difference, and its relation to meteorological conditions an extensive 
tabulation of data on surface temperatures and corresponding tem¬ 
peratures at depths of a few meters (those from condenser intakes, 
for example) should provide a means of estimating surface tempera¬ 
tures from subsurface temperatures 

An estimate of the accuracy with which the average surface tempera¬ 
ture of a quadrangle thirty mmutes on a side could be detemuned was 
based up>on hourly observ ations made by the U S Destroyer Fleet of 
about thir ty ships dunng a ten day penod of maneuvers south west of 
San Diego, California These temperatures were read from con- 
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denser intake thermometers and were divided into two equal groups, 
in one of which the thermometers were calibrated and the readings cor¬ 
rected It did not pro\e practicable to cahbrate those of the other 
group Average temperatures of each of 141 quadrangles were 
computed from each group The difference averaged about 0° 1C 

There were on the average 17 observations per quadrangle from 
each group The average difference m temperature of a quadrangle 
foimd from calibrated thermometers mmus that found from uncah- 
brated thermometers was 0° 1C The probable error of a smgle ob¬ 
servation regarded as an estimate of the temperature of one quadrangle 
was 0° 8C This estimate of error based upon about 5000 observa¬ 
tions mcludes errors of readmg differences of position m the quad¬ 
rangle and differences of time Ihe range of a group of readmgs 
correspondmg to a single quadrangle was from 4 to 10°F No appre¬ 
ciable difference was noted between means and medians In order to 
obtain an estimate of the temperature of a smgle quadrangle with a 
probable error of 0° 2 about sixteen observations are required 

The time required for temperature-departuree to cross from the west¬ 
ern to the eastern side of the Pacific and changes in departures during the 
crossing G F McLwen 

Surface temperatures observed from Japanese ships and averaged 
by months and five-degree quadrangles have been published by the 
Imperial Marine Observatory at Kobe Japan Preliminary compu¬ 
tations of surface drift have been made at the Scnpps Institution from 
these data for the period 1916 to 1920 

One method was to plot as ordinates the departures from this five- 
year mean for each month using the distance along the direction of 
flow from a selected pomt off Japan for example Find by trial that 
horizontal displacement of one such curve with reference to that cor¬ 
responding to the curve for one two or three months earlier which 
results in the best agreement of peaks and depressions Thus the 
distance through which the water flows along t^ stream Ime in the 
correspondmg time mterval may be estimated Sufficiently accurate 
data treated m this way should serve to determme seasonal and re¬ 
gional vanations of velocity The departures actually found rarely 
exceeded S'" OC and were usually less than 2° 0 while not infrequently 
greater differences were found between adjacent quadrangles Tem¬ 
perature vanations with respect to distance were especially marked 
near the boundaries of the Japan stream Accordingly data from a 
large number of quadrangles could not be used m computations of 
currents 



DKC 4, 1928 METTOROLOOT AND OCEANOORAFHT AMi OEOPHT8 UNION 547 


The most satisfactory pair of curves tested in this way was for 
October and November, 1920, m latitude 82^° begummg near Japan 
Companng peaks and depressions, assuming no lag, there were 7 
agreements and 11 disagreements Assuming one month to be re¬ 
quired for a flow equal to the breadth of one quadrangle, or displacing 
the curve correspondmg to November one unit to the left, there were 
15 agreements and 4 disagreements The length of one unit at this 
latitude IS 250 miles, therefore the estimated velocity is about 8 miles 
per day Other pairs of curves gave approximately the same velocity, 
but the uncertainty did not seem to justify attempting to distinguish 
accurately between different regions or seasons 

^Vnother method is to select a month and quadrangle in which the 
departure from the five-year mean is reasonably large Fmd by trial 
that quadrangle in the general direction of drift having a somewhat 
smaller departure Then find another farther along the stream-lme 
havmg a still smaller departure, and so on Make readjustments, if 
necessary to obtain a senes of consistently decreasmg departures as 
far along the stream-line as possible Then assume the difference 
m distance between these successive quadrangles was traversed in the 
corresponding difference m time, and estimate the velocity m each 
mterval Actually it was found that the reduction of vanability ob¬ 
tained by using a three month mterval (January, February, March 
for the wmter season, etc ) resulted m much more consistent results 
For example m the quadrangle 27® 5 N and 142® 5 E the departure was 
-f- 1® 4 in the summer of 1916 In the fall it was 0° 8 C at a distance of 
540 miles Nine hundred miles from here it was 0° 6 C m the winter 
of 1917, and could not be detected by spnng at an additional dis¬ 
tance of 900 nules The estimated velocities are respectively, 6, 10, 
and 10 miles per day, which agree with velocities estimated by the first 
method The ‘ Kobe” data when treated m this way frequently failed 
to give sufficiently consistent departures to warrant computmg the 
velocities 

Usmg the stream Imes assumed m either of the above methods, 
mdependent computations of velocity can be made from the difference 
between observed and “normal ’ surface temperatures, by the method 
explamed on pages 230 to 235 of the publication of the Section of 
Oceanography, American Geophysical Umon, April, 1927 These ve¬ 
locities were consistent with those estimated by the above methods 

These prehmmary results indicate that oceanic circulation can be 
computed from temperatures by either of the above three methods 
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However, care must be used m selecting appropriate mtervals of tune 
and space m order to reduce the effect of accidental variation Also, 
the magnitude of the accidental variation in the “Kobe” data is rather 
large m comparison to the departures dealt with and thus tends to 
complicate the problem Such data should be carefully exammed m 
order to decide whether they are of sufficient accuracy to justify the 
particular use it is intended to make of them 

Pboblems Relateo to Atmospheric Circulation 

The effect of surface-^'tnds upon ocean-dnft G W Littlehaleb, 
Hydrographic Office 

The theatre of pure wmd-driven currents is in the open ocean where 
the water is deep as compared with the depth to which the effect of 
the wmd penetrates and where land masses are remote When wmd 
blows over a tract of the ocean, all the air does not pass over the water 
The lowest parts of the air m the boundary between the atmosphere 
and the ocean remain m fixed contact with the water, giving rise to 
sheanng stresses m overljnng parts and generatmg eddies and turbu* 
lence whose effect is to produce a tan^ntial pressure upon the surface 
of the sea in the direction of the force of the wind This effect is aug¬ 
mented by the direct pressure of the wind upon the waves of the sea 
The rate of drift thus communicated to the surface-waters vanes 
directly with the velocity of the wind, relative to the sea and mversely 
as the square root of the sine of the latitude of the place, being approxi¬ 
mately two percent of the velocity of the wind m high latitudes and 
four percent m low latitudes 

The deflective force arismg from the rotation of the globe, which 
was passive before the motion of the water began, now comes into play, 
so that the direction of the drift does not follow the direction toward 
which the wmd blows, but deviates 45® to the nght-hand in the north¬ 
ern hemisphere and 45° to the left-hand in the southern hemisphere 
And this deviation increases proportionately with the depth 

Descendmg from the surface into the depths, the vectors represent¬ 
ing the velocity and direction of the movement are related to one 
another like the edges of the successive treads of a hehcal staircase 
whose steps decrease m radial extent in geometrical progression to¬ 
ward the bottom, in such a manner that the horizontal projection of 
the outer contour of the stair assumes the form of the logarithmic 
or equiangular spiral That is to say, when the velocity of the cur¬ 
rent at any depth is denoted by V, and the angle between the direc- 
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tion of the current at the same depth and the direction of the surface 
current by o, there exists the relation V - Ce-*, m which C is a con¬ 
stant and e is the base of the Naperian system of logarithms When 
the tsmgential pressure exercised by the wind upon the surface of the 
sea decreases or mcreases m a certam proportion, the velocity of the 
current m the depths as well as on the surface will decrease or increase 
m the same proportion, while the direction of the motion relative to 
the direction of the wmd will remain unchanged 
At a depth where the current has turned 180°, the velocity has de¬ 
creased m the proportion e ^ = 0 041, or to about one twenty-third of 
the surface-velocity 

As one twenty-third of the surface-velocity may generally be dis¬ 
regarded on account of its smallness it is usual to call the depth, D, at 
which the direction of the current has completed its first half revolu¬ 
tion, the dnft-current depth In order to compute the dnft-current 
depth, it IS formulated that the resultant of the fnctional forces acting 
upon the upper and lo\ier surfaces of a layer must balance the deflect¬ 
ing force acting upon the same layer The deflecting force actmg 
upon the layer is for square centimeter 2 A d I w sm where A is the 
thickness of the layer, d the density of the water, V the velocity, u 
the angular velocity of the earth, and v the latitude 
Likewise, the tangential force actmg upon the surface of the water, 
due to the wmd, is m F 2t*A/D* m which u is the virtual coefficient 
of friction 
Whence 

Z) = a- (u/d w sm»>)' ’ 

The dnft-current depth thus depends not only upon the coefficient 
of fnction but also upon the latitude of the place If D is 100 meters 
at the Pole, assummg equal coefficients of fnction it would be 108 
meters m 60° of latitude, 141 meters in 30°, and 240 meters m 10° 

It appears from the above equation that D and u are mutually de¬ 
pendent, and, therefore, as Eckman Jias pomted out, that D may be 
used m place of u as a measure of the internal friction This has 
the advantage of sunphfication, smce it has been found, that for prac¬ 
tical purposes, the drift-current depth may lie expressed m feet by 
the equation 

D = 4 5 W/(sin 

m which W represents the velocity of the wmd m knots, and ip the 
latitude. 

At a depth of one-fifth of D below the surface, the direction of the 
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current will be deviated one-fifth of t or 36 degrees to the right of the 
du^ction of the surface current in the northern hemisphere, and to the 
left in the southern, and its velocity will be one-half of the velocity of 
the surface current Therefore, since the velocity of the surface- 
current IS from two per cent to four per cent of the velocity of the 
wind, according to the latitude and smce the direction of the surface- 
current IS deviated 45“ to the right of the direction toward which the 
wmd IS observed to blow in the northern hemisphere, and 45“ to the 
left m the southern hemisphere the direction and velocity of the cur¬ 
rent at the depth D (or any other selected depth) are readily deduced 
Of vital importance is the question, how long a tune is required after 
the beginmng of a new wmd for the correspondmg dnft-current to set 
m The mitial mfluence will set in at the surface m a few mmutes, 
and, by the time the waves show the effect of bemg wmd-dnven by 
the wind that is then blowmg, the dnft-current will have penetrated to 
a depth greater than the maximum draft of ships 
Seemg that the effective movement of the water withm the range of 
the drift-current depth is at nght-angles to the direction of the wind, 
how comes the concordance between the circulation of the surface- 
wmds and the circulation of the surface-currents which is observed 
when comparison is made between wind-charts and current-charts? 
Operatmg around regions of barometnc maxima m the eastern part of 
the temperate zone, both north mid south of the equator, m all the 
oceans, where action-centers exist through the accumulation of more 
than the average amount of the atmosphere, the wmds mduce surface- 
currents in the ocean that move in a clockwise circuit m the northern 
hemisphere and in an anti-clockwise circuit m the southern henu- 
sphere In the northern hemisphere, these anti-cyclonic wmds will all 
be dnvmg the water to the right-hand and m the southern hemisphere 
to the left-hand, that is, toward the center of the system m each case 
Under opposmg pressures at the opposite ends of the diameters of the 
closed circmt, an elevation is raised Down the slopes of the elevation 
the water will run under the mfluence of gravity, but the rotation of 
the globe will cause its course to be deviated to the nght-hand in 
the northern hemisphere and to the left-hand m the southern hemi¬ 
sphere, and when a steady state is reached it will be flowing around the 
central elevation in a clockwise direction m the northern hemisphere 
and in an anti-clockwise direction m the southern hemisphere 
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A critical remw of the work of the Indian Meteorological Service in 
monsoon-predictions R Hanson Wbightman, Weather Bureau 

From time to time, due to the failure of the southwest monsoon and 
its attendant rains, temble famines have visited India With some 
fore-knowledge of such conditions, precautionary steps can be taken 
to provide food, at least, for an otherwise destitute population of many 
milhons It was the urgent needs for such fore-knowledge that in¬ 
spired careful studies by the meteorologists of that country which cul¬ 
minated m the issuance by Blanford m 1884 of the first official predic¬ 
tion for a season m advance 

Over India there are two phases of the general wind-circulation 
known as the northeast and the southwest monsoon The former dur¬ 
ing which the winds are pre\ aihngly from the northeast, is well estab¬ 
lished during December and January The southwest monsoon con¬ 
sists of two branches, namely, the Arabian Sea current which prevails 
from June to September and the Bay of Bengal current which begins in 
April and ends in September Between the northeast and the south¬ 
west monsoons there are transition periods February to March, 
and October to November These wmd-systems are in harmony with 
the general barometric pressure-distnbution for during the northeast 
monsoon there is abnormally high pressure over Siberia and moder¬ 
ately high pressure over northern India, while durmg the southwest 
monsoon very low pressure prevails over and to the northwest of In¬ 
dia The southwest monsoon being warm and very moist after its 
long journey over the water, produces copious rains o\er India as the 
air mounts upslope The iVrabian Sea current brmgs ramfali to 
Bombay, Gujarat, Rajputana, and even mto Punjab, and on the 
windward slopes of the Western Ghats the falls are heavy The Bay 
of Bengal current passes along the Madras coast producing showers but 
beanng more generous rains to Onssa C hota Nagpur, the greater part 
of the Central Provinces, and ( entral India, and excessive rains to 
Bengal and Assam At C herrapunjii m Assam the rainfall averages 
more than 500 inches a year Over northwest India the amounts di¬ 
mmish greatly, a large part of the precipitation being produced by 
cyclonic disturbances 

Blanford based his monsoon-predictions on the winter snowfall 
m the nearby Himalayas as an excess of snow had been noted to 
precede seasons of drought in India His successor, Elliott, recc^mzed 
that Himalaya snowfall exercised only a partial control and attempted 
to mcrease the reliability of the forecasts by considering pressure in 
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the Indian Ocean, on the assumption that high pressure at Mauritius 
would lead to stronger northward moving moist wmds over India and 
consequently to a more abundant monsoon ramfall Unfortunately, 
this idea was not m accordance with the facts and was later abandoned 
For a while, m fact pubhcation of the forecasts ceased entuely, but 
predictions contmued to be made, although treated as confidential 
documents 

It has been known for some yeara that the larger venations of sea¬ 
sonal weather, whether reflected m rainfall, atmospheno pressure, or 
temperature are in general not isolated phenomena, but are Imked 
up with vanations m other parts of the world, sometimes qmte remote 
'nils idea has had qmte an application m connection with the develop¬ 
ment of the mathematical formulae of later years for predictmg the 
monsoon-rainfall 

Up to about 1904 graphical or extremely sunple mathematical 
methods were employed but m that year it was realized that the prob¬ 
lem was too difficult for solution by a pnon methods and recourse was 
had to examination by statistical methods It was necessary to find 
empincally what reliable relationships there were between weather 
conditions m various parts of the world before attemptmg a general 
theoretical discussion Pursuant to this plan the well-known statis¬ 
tical method of correlation was developed m addition to the graphs 

By means of correlation-coefficients, numencal relationships were 
found between meteorological conditions at many different pomts 
throughout both the northern and southern hemispheres, and also 
between these pomts and the monsoon-rainfall (June to September) 
Among the most important of the latter are the followmg (1) April 
and May pressure m South America (mean of Santiago, Buenos Aires, 
and Cordoba), + 042, (2) accumulated snow at end of May to the 
north and northwest of India, - 0 36, (3) May pressure at Mauritius, 
- 0 36 (4) April and May rainfall at Zanzibar, - 0 31 (6) May ram¬ 
fall at Seychelles, - 0 20 

The next step was to devise a method whereby some of these more 
important relationships could be brought to bear simultaneously m 
estimating the monsoon-ramfall This was accomplished by Walker 
in India by means of the multiple correlation-coefficient It is mter- 
estmg to note that the same result was achieved by Carl Pearson m 
England at about the same time The two men workmg entirely 
mdependently and employing different methods obtamed exiuitly the 
same resultmg formula 
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The formulse for miiltiple correlation-coefficients and regression equa¬ 
tions are given m Yule^ and other standard text-books on statistics 

In 1908 a preliminary formula was worked out for India as a whole 
with regression-equation as follows * 

Monsoon-rainfall - - 0 20, snowfall accumulation - 0 29, Mauritius 
(May) pressure + 0 28, South American (May) pressure - 0 12, 
Zanzibar (April and May) rainfall, which gives a multiple correlation- 
coefficient of 0 58 

Even as high a coefficient as 0 58 does not justify a forecast unless 
the abnormalities are fairly well marked,* but during the period of 16 
years (1909-1924) this condition was satisfied in 9 years out of 16, 
and m 8 years out of the 9 the rams were in excess or defect when this 
was given by the formula 

Later m 1914 the rainfall of each of the 33 rainfall subdivisions em¬ 
ployed m the monthly summanes for India was correlated with (1) 
May pressure m India as a whole, (2) May pressure at Mauritius, 
(3) Apnl and May pressure m South America, (4) accumulation of 
snowfall at end of May to the north and northwest of India, (5) May 
rainfall at Zanzibar and Seychelles, (6) May rainfall m South Ceylon, 
and (7) the rainfall of Java dunng the preceding cold season 
(October to February), which latter was suggested by the work of 
Hildebrandsson 

A study of the results showed that the coefficients for the Bay 
Islands, Lower Burma, and Assam were msigmficant, while Upper 
Burma depends mainly on South America and Seychelles For the 
remamder of northeastern India, m which may be mcluded Bengal, 
Orissa, Chota Ni^jpur, and Bihar, it is characteristic that Seychelles 
IS unfavorable but m other respects there is lack of uniformity If we 
divide the remamder of India roughly into Northwest India and the 
Peninsula, it is fairly conspicuous that, while South America and Zan¬ 
zibar affect them both materially, snowfall and Ceylon rain have more 
mfluence over Northwest India than over the Pemnsula, while Java 
has more influence over the Peninsula than over Northwest India 
If we select the subdivisions most characteristic m these respects, we 
may consider that Northwest India comprises the United Provinces 
West, Punjab East and North, Kashmir, the Northwest Frontier 
Provmces and Rajputana Similarly for the Pemnsula we may take 
Gujarat, Central Provmces, Konkan, Bombay Deccan, Hyderabad, 

> O Unot Yule An Inlroduehon to the Theory of Slaitetiee, 8th ed , London 1927 

•Mem Indian Meteor Dept 81(S) 31 

' Gilbert T Walker, Discovery (London) 9 lOO March 1926 
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and Madras coast north The subdivisions Mysore, Malabar, Madras 
southeast, and Madras Deccan have been onutted as not sufficiently 
uniform with the rest 

It was evident, therefore, that by considering the Peninsula and 
Northwest India separately better forecasts could be made than for 
India as a whole, the added reason bemg that the different mdependent 
vanables showed different relations with these two regions, as mdi- 
cated by the followmg table * 

After a number of trials, the regression-equations set out below 
were found to give the most satisfactory results 

For the Penmsula a multiple correlation-coefficient of 0 73‘ was 
obtained, based on the iegression-equation Peninsula ram - 
+ 0 44, South Amencan pressure — 0 29, Zanzibar ram — 0 41 Java 
rain (Oct -Feb ), while for Northwest India a coefficient of 0 67 was 
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(a) Too Binall to be considered important 


obtained based on the regression-equation NW India ram •• -f 0 36, 
South Amencan pressure — 0 21, snowfall accumulation — 014, 
Zanzibar ram —0 13 Ceylon ram 
Even with these improvements, the predictions are subject to con¬ 
siderable weakness at times as shown by the tabulation which follows, 
giving results" for the period 1891 to 1921 for the Penmsula, which 
has the stronger correlation-coefficient 
When predicted values fall between the limiting values at the head 
of the columns, the actual departuies that occurred are listed in that 
column, being separated however mto two groups, one in which the 
predicted and actual departures have the same sign and the other in 
which they have opposite signs The first part of the table is devoted 
to cases where the predicted departures were positive and the second 
part to cases where the predicted departures were negative At the 
bottom the percentage of cases in which the correct sign was pre- 

* Mem Indian Meteor Dept 28(2) 25 
'Mem Indian Meteor Dept 23(2) 26-27 

• Mem Indian Meteor Dept 28(3) 36-37 
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10 5 occurred followmg a prediction of —0 18 Other failures that 
deserve mention were m 1900 when +4 3 was predicted and the actual 
was -0 9, in 1895 when the predicted was +2 1 and the actual -0 6, 
m 1906 when the predicted was —3 6 and the actual was +1 9, and 
in 1908 when the predicted was -16 and the actual was +4 3 

Attention may properly be mvited also to the fact thitt out of the 
seven cases m which predictions were made for departures between 
+0 9 and —0 9, four had actual departures of 4 0 inches or more 
above normal 

It seems appropnate to call attention to the statement by Walker’ 
in which he indicated that even if the relationship indicated by the 
correlation-coefhcient be fairly high, it will not justify a forecast for 
public consumption and that unless the chances of success are at least 
four out of fi\e, i e , with a correlation-coefficient of 0 80, a forecast 
should not be made 

The results obtamed m India justify the issue of the monsoon fore¬ 
casts for that country, which has conditions regarding its rainy 
season without parallel in other parts of the world 

Similar metho<ls have been tried in other parts of the world and there 
18 every reason to believe that they have their application m the Umted 
States 

In conclusion may I urge that Walker s criterion be followed and 
that caution be exercised in attempting forecasts until we have pros¬ 
pects of four successes out of five cases 

The effect of ocean-currents on the climate of continents Alfred J 
Henry, Weather Bureau 

As every one knows the specific heat of water is much greater than 
that of land, equal volumes bemg considered This is eqmvalent to 
saying that when equal quantities of heat are received upon equal 
areas of land and of water the resultmg increase of temperature is 
almost twice as great on land as on water, even when m the case of 
water the heat expended m the process of evaporation is neglected 
When, therefore, a parallel of latitude runs partly over land and partly 
over water, differences m climate are brought about which would not 
exist if the parallel passed exclusively over a land or a water surface 
This fundamental fact is the basis of classifymg climates mto two great 
groups contmental and manne Bnefly the part played by the 
ocean and ocean-currents in climatic changes is that of a great r^- 
ulator and this function is exercised regardless of the speed of 

'Quart Joum Roy Meteor Soc 68 73-SO 1926 
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movement of the oceanic waters The greatest effect is produced, of 
course, when the ocean-current flows from low to high latitudes and 
vice versa, hence the effect is a graded one rangmg from a modest in¬ 
fluence m the case of no current ^o a very considerable one in the case 
of currents or dnfts from low to high latitudes and vice versa The 
effects naturally dimmish with mcrease of distance from the ocean but 
there is no arbitrary limit at which the effect ceases 

Ocean-currents that ongmate m low latitudes and flow poleward, 
as for example, the Gulf Stream m the North Atlantic and the Japan 
Current in the Pacific, are m a class by themselves, smce they transport 
large quantities of heat from equatorial regions poleward and m the 
case of the Gulf Stream drift, even to the Arctic Circle and beyond 
This drift gives us a very striking example of the warming of a conti¬ 
nent m wmter as the direct result of heat borne by an ocean-current 
Consider, for example, the region along the fifty-second parallel of 
north latitude from the Irish coast at Valentia to Barnaul, Siberia 
The annual mean temperature m this distance of nearly four thousand 
nules diminishes 8“ 4 C (15® 1 F) and the January mean is 23® 7 C 
(42® 7 F) lower m Siberia than at Valentia This is, of course an ex¬ 
treme case 

Consider next, an oceanic current that flows m the reverse direction, 
the Humboldt or Peruvian current which flows northward along the 
west coast of South America The effect of this current is two¬ 
fold, first, a loi^ermg of the temperature along the neighbonng coast 
and, second, a great dimmution m the rainfall as explained in the fol- 
lowmg Warm currents flowing from low to high latitudes increase the 
precipitation on neighbonng coasts and highlands because the air 
over the water is saturated with water-vapor at a higher temperature 
than that which belongs to the latitude in which it finds itself Natu¬ 
rally its temperature departs but Uttle from that of the dew-pomt of 
air m the higher latitudes, thus favormg precipitation with a small 
reduction m temperature 

Conversely currents flowmg from higher to lower latitudes dimmish 
the precipitation because as they gam distance toward the equator, 
the moist air over them has a temperature which is below the normal 
for the latitude As this air becomes warmed, particularly over the 
neighbonng land areas its temperature departs more and more from 
that of the dew-pomt at which condensation occurs and precipitation 
becomes more and more difficult The west coast of South Amenca, 
say between the equator and 30® south latitude, has a very small 
rainfall and is practically rainless m northern Chile and southern 



568 JOURNAL or the Washington academy or sciences vol 18, no 20 


Peru The fogs that are a menace to navigation on the west coast of 
North America are a direct result of ooeamo temperatures along the 
coast 

Many other cases might be cited and described but it seems needless 
to do so 

Just what part the warm ocean-water that is transported to high 
latitude plays m the origm and maintenance of the barometnc forma* 
tions that occupy the northeastern parts of both the Atlantic and the 
Pacific has never been evaluated, but it is conceivable that a much 
weakened cyclonic circulation would result if the relatively warm 
water were absent The climate of high latitudes in both North 
America and m Europe-Asia would then be much different from what 
it 18 at present 

CHEMISTRY —Further aldehyde condensations uxth diphenyltso- 
thiohydantoin ‘ Stuart S Kingsbury and Klark S Marklby, 
George Washmgton and Johns Hopkins Umversities (Com* 
mumcated by Nathan R Smith ) 

Introduction 

It has been shown by Hann and Markley* that condensation takes 
place between aromatic aldehydes and diphenylisothiohydantoin when 
heated together in glacial acetic acid solution in the presence of anhy¬ 
drous sodium acetate The condensation takes place through the 
elimination of two atoms of hydrogen from the methylene group in the 
substituted pseudo-hydantoin and the oxygen of the aldehyde The 
typical reaction is shown by the following equation * 

H,Cr-iS\ RCH=C—S\ 

RCHO + I JX:NC,H» -* I /CNCeHr -f- H,0 

OC5—*n/ OC—n/ 

C,H. C,H, 

They succeeded m preparing the 5-(aldo)-2-phenylimmo-4-thiazoli* 
dones of benzaldehyde, o-mtrobenzaldehyde, furfural, vanillin, chloro- 
vamllin, mtrovanillm, bromovanillin, cinnamic, salicylic, 3,6-dichloro- 
salicylic and protocatechuic aldehydes The present paper is a 
continuation of that study 

> Received October 19 103S 

* H VNV end Mabkls? Thu JoubnalIS 160 1026 

' Numbering u according to the recommendation of Boobbt and Abbabauson, 
Joum Amer Chem Soo 44 826 1022 
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Experimental 

The diphenylthiourea and all the aldehydes, with the exception of 
citral, us^ in these preparations were obtained from Eastman Kodak 
Company and were used without further purification Bone acid 
absorption* and direct titration of the ammonia with N/14 01 sulfunc 
acid was used in the Kjeldahl mtrogen determmation Electric melt- 
mg point apparatus and Wheeler total immersed thermometers, 
standardized by the Bureau of Standards, were used m determining 
the melting points of the compounds 

£Hphenyl% 80 fh%ohydanto%n —ITie parent substance was prepared by 
refluxing, for three hours, an alcoholic solution of diphenylthiourea 
and monochloracetic acid as directed by Lange ‘ \fter two recrystal- 
lizations from 95 per cent alcohol analysis gave 10 49 per cent nitrogen 
Theory for diphenylisothiohydantom is 10 45 per cent 

Aromatic Aldehide Condensation Products 

6-o-Mdhoxyhenzal-2 S-DtphenyUsolhtohydantoin —Two and a half grams 
of diphenylisothiohydantom and 1 6 grams of o mothoxybonzaldehyde were 
refluxed for 1 75 hours with 25 cubic centimeters glacial acetic acid containing 
5 grams of fused sodium acetate After 45 mmutes refluxing crystals of the 
condensation product began separating from the reaction mixture After 
the reaction was completed additional acetic acid was added to completely 
dissolve the reaction product and the hot solution filtered with suction On 
cooling, the 5-o>tnethoxybenzaldehyde condensation product separated as a 
greenish yellow, microcrystallinc meal The compound was filtered washed 
with small portions of cold glacial acetic acid, alcohol and ether, and dried at 
110® for 24 hours Yield 3 4 grams m p 2^7® 

Anal Subs, 0 2296 cc of acid 16 56 Calcd for CmHibON^S N, 7 26 
Found 7 21 

5-Amisal-2 S-dtphenylusothtokydatiioin —Two grams of the substituted 
thiazohdone and 1 15 grams of p-mttho\ybenzaldehyde were refluxed in 
glacial acetic acid for 2 25 hours and the reaction product separated as 
described above After reciystalhzation from glacial acetic acid and drying 
at 110® for 48 hours 1 46 grams of S-anisal 2 l-diphenyhsothiohydantom 
were obtained in the form of long thin, bnght-yellow needles Heated in a 
capillary tube the compound melted at 199° (97® below the corresponding 
ortho compound) to a brownish yellow liquid 

Anal Subs, 02203 cc of acid 15 28 Calcd for CmHi* 0,N,S N, 7 25 
Found 6 94 

B-Ver<Ural-2 S-diphenyhsothtohydarUmn —^Two grams of the parent sub¬ 
stance and 1 35 grams of 3,4-dimcthoxybenzaldehyde were refluxed for 1 75 
hours as desenbed above The reaction mixture was slowly poured into 500 
cubic centimeters of cold water The precipitate thus formed was collected 
on a Bllchner funnel and washed with water When recrystalliaed from 

* Marklby and Hans Joum Assoc Off Agrio Chem 8 458 1925 

* liAMaa Ber deutsoh chem Ges 13 595 1879 
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glacial acetic acid 2 34 grams of the veratraldehyde condensation product was 
obtamed m the form of very fine, bright-yellow needles, melting at 177-8° 

Anal Subs , 0 1646 cc of acid, 1107 Calcd for Ct 4 HioOiNiS N, 6 73 
Found 6 73 

5-Ptper(mal-i,S-diphenyluothtohydarUmn —^Two grams of diphenyliso- 
thiohy^ntom were refluved 3 25 hours with 1 2 grams of pipcronaf in glacial 
acetic acid solution and the reaction mixture filtered with the aid of a heated 
BUchner funnel On cooing beautiful dark-yellow needles separated from the 
reaction mlxtifte which were filtered off, washed with water, and recrystallised 
from glacial acetic acid and subsequently from 95 per cent alcohol From 
the latter solvent it was obtamed in the form of bushy rosettes of bnght- 
yellow, acicular needles, approximately 1 cm long Yield 2 3 grams, 
mp 232° 

Anal Subs , 0 2131 cc of acid, 15 28 Calcd for CmHi, 0,N,S N, 7 00 
Found 7 17 

S-p-Tohtal-Z S-diphenylisothiohydarUoin —^Two grams of the cyclic ketone 
and 10 gram of p-tolualdehyde were condensed after 2 hours refluxing in the 
usual manner The product separating upon cooling was rccrystallizcd 
from glacial acetic acid and subs^uently from 95 per cent alcohol From 
both acetic acid and alcohol 5-p-tolual-2,3-diphcnylisothiohydantom crystal¬ 
lised in dark-yellow, rather thick, rods, melting at 197-8° 

Anal Subs , 0 1549 cc of acid, 1168 Calcd for C«Hi,ON,S N, 7 57 
Found 7 54 

5-p-HydroxybeTusal-g,S-dtphenylt8(^u>hydantotn —One gram of p-hydroxy- 
bensaldehyde after 3 hours refluxing condensed normally and separated from 
the reaction mixture on cooling The product was filtered with suction, 
washed with a large volume of water followed by cold absolute alcohol and 
ether Upon recrystallization from glacial acetic acid the compound was 
obtamed m the form of greenish-yellow, microcrystallinc, rhomboidal plates 
which did not melt below 300° The corresponding ortho compound melted 
at 249-50°• 

Anal Subs , 0 1809 cc of acid, 13 73 Calcd for C«HwO,N,S N, 7 53 
Found 7 59 

S-o-ChlorobenzaUgfS-dtphenyltaolhtohydantotn —The corresponding alde¬ 
hyde was condensed as usual after 2 75 hours refluxing and after coolmg to 
allow the reaction product to completely separate, it was filtered, washed with 
water, alcohol and ether After recrystallization from glacial acetic acid in 
which the product was only slightly soluble it was obtamed as greenish- 
yellow, columnar crystals, m p 234^° 

Anal Subs , 0 2253 co of acid, 16 38 Cftlcd for CaHuONjSCl N, 7 17 
Found 7 27 

5-m-NtirobemdIrg,S-dtphtnyli8othtohydanUnn —Two grams of parent sub¬ 
stance condensed with 1 2 grams of the m-mtrobenzaldehyde after 2 6 hours 
refluxing The separated condensate was filtered, w^ed with water, 
followeaTby a few cubic centimeters of absolute alcohol and ether The yield 
was 1 79 grams of deep orange, short, thm, microscopic needles, m p 219-20° 
The correspondmg ortho compound melted at 196-7° ^ 

Anal Subs, 0 1716 Salicyl-sulfuno acid method cc of acid, 18 01 
Calcd for C«HuO,N^. N, 10 47 Found 10 50 

' Hann and Mabkuit. This Journal 16 172. 1926 

^ Hann and Marklbv Op eil, p 173 
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Symmetrical trmitrobenaaldehyde and hydrocmnamaldchyde faded to 
undergo this condensation In the case of tnnotrobensaldchyde a brown, 
tarry mass was obtamed m the course of a half hour Hydrocinnamaldehyde 
gave a crystallme reaction product which contamed no nitrogen but which 
was not further investigated 

Aliphatic Aldehyde Condensation 
Previous to this work, one of us attempted to extend the above reaction 
to the aliphatic senes of aldehydes but without success Isobutyl aldehyde 
and citronellal were used but the only product isolated was unchaj^d 
diphenylisothiohydantom In the present study the reaction was attempted 

S un, using cilral, and it was found to undergo condensation with diphenyli8o> 
ohydantoin with ease and to give the expected product Whether the 
failure with the hrst two aldehydes was due to the fact that they had become 
polymenzed upon standing prior to their use or under the influence of the 
reactants is not known 

S-Ctiralr3 4-Dti)henyhnolhtohydantotn —Ihrec grams of citral and 5 3 
grams of diphenylisothiohydantom were added to 25 cubic wntimcters of 
glacial acetic acid containing 5 grams of sodium acetate and refluxed for 
4 75 hours On cooling the whole reaction-mixture soldiflcd The laJce was 
broken up after u second addition of 25 cubic centuneters of glacial acetic 
acid The fine meal thus obtained was filtered and thoroughly washed 
with water h inal rccrystallization from glacial aoclio acid gave 2 0 grams of 
the reaction-product m the form of long, thin, greenish-yellow needles 
mp 250** 

Anal Subs 01132 cc of acid 7 82 ( tied for r^HjsONjS N, G96 

Found 6 91 


SUMMAUY 

Diphenylisotluohydatitoin has been condensed with o-methoxy 
benzaldehyde p-methoxybenzaldehyde, 3,4-dimethoxybenzaldehyde, 
piperonal, p-totualdehyde, p-hydroxybenzaldehyde o-chlorobenzalde- 
hyde, m-nitroben/aldehyde and the aliphatic aldehyde, citral The 
condensation products ha\ e been analyzed and described bymmetii- 
cal tnnitrobenzaldehyde and hydrocinnamaldehyde did not undeigo 
the reaction, neithei did the aliphatic aldehydes citronellal and iso- 
butyl aldehyde 

PALEONTOLOGY —A new gastropod from the Miocene of Virginia ' 
Julia Gardner, U S Geological Survey 

Turritella pilsbiyi Gardner new species 
Shell very large and heavy acutely conioal in outline, spire elevated 
whorls probably about twenty-hvc in number laterally compressed, the lower 
whorls slightly overhanging at the anterior suture Protooonch not strongly 
differentiated from the conch first h ilf turn placed almost at right angles to 


‘ Received November 1,1028 
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the normal plane of ooihng incipient medial oarina imtiated on the second 
whorl, booominK sharper and more elevated anteriorly and migrating from 
the median horuontal toward the anterior suture, two equal and equi-spaced 
spiral Illations mitlated rather abruptly on the fourth whorl between the 
keel and the posterior suture, spirals ovemdden 
by microscopically fine mcrcmental stnae, retrac¬ 
tive on the posterior portion of the whorl, protrac- 
tive on the anterior portion ITsuol sculpture m 
adolescent stages of throe narrow, obtuse, but 
prommently elevated liiae, oquisized and sym¬ 
metrically spaced with respect to the sutures 
tendency toward an anterior migration of the 
prominent spiral sculpture fulfill^ on the adult 
whorls Characteristic adult sculpture of two to 
four pninary spirals, the anterior directly behind 
the suture line, and often (as m the type) much 
lower and loss sharply defined than the one or two 
in front of it, the posterior a little behmd the 
median horizontal and often ill-dcfincd or evan¬ 
escent in maturity, the two intermediate spirals 
vigorous, rounded, strongly elevated cords,—the 
continuations of the medial and posterior spirals 
of the earlier whorls, secondary stnations fre¬ 
quently developed particularly on the anterior 
portion of the whorl, base of body whorl sculp¬ 
tured with crowded, linear lirae Sutures uu 
preeiscd on the earlier whorls, shghtly undercut 
on the later Aperture holostomous, transversely 
ovate, outer lip simple, obtusely angulatcd at thi 
base, the inner strongly arcuate Parietal wall 
glazed Umbilicus imperforate 

Dimensums Altitude, 110 5 mm , latitude 22 9 
mm 

Type U S Nat Mus No 325457 
Type localUy Schmidts Illuff, 4^ miles m an 
air line below Claremont Wharf, James River, 
Surry County, Virginia Zone I of Yorktown for¬ 
mation, 26 to 34 feet above the base of the bluff 
T » / TumteUa pilsbryi is remarkable for its large 

fcr„t'S,ler“l“oTktown'for' heavy shell, ornamented with coarse spiral 
mation \tiult shell XI of which two are characteristically more 

young stage X6 prominent than the rest, the posterior of the pair 

located near the median horizontal, the anterior, 
approximately midway between the median horizontal and the anterior 
suture The only form with which T pthbryi is readily eonfusable is the 
TumteUa tereimformts of Dali, in the latter, however, the medial portion of 
the whorl is demarcated by a concave area, in the former, as a rule, by the 
posterior of the two most prominent spirals 

An interesting evidence of the viviparoas nature of the genus is offered in 
the material upon which this type is based In cleaning one of the larger 
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individuals, a sandy core was shaken out in which forty-seven embryos were 
embedded As they are obviously the larvae of the same species, and as no 
other shells were present m the core, there seems to be no reasonable doubt 
that they arc the younii of the individual which contained them 

I have the pleasure of naming this fine species in honor of Dr Henry A 
Pilsbry, for many years the curator of the Mollusca in the Academy of 
Natural Sciences, Philadelphia 


8CIKNT1FK’ NOTES AND NEWS 

At th( recent meeting of the American Ornithologists Union in Charleston, 
S C , Alexandlr WFTMOKt, Assistant Secretary of the Smithsonian Insti¬ 
tution, was ivelectcd Pn sidcnt, T S Palmer, Biological Survey, S< erttary, 
and W L MiAtle, Biological Survty, Treasunr 

Dwin White and M R Campbeix, of the U S Giological Survey took 
))art in the meeting of the National Academy at Schenectady and thi Second 
liitemation U Confi rtnee on Bituminous Coal at Pittsburgh 

Professoi Rn Ji Dado, of the Manchunaii Teacheis Colligi Miikdin, 
{ hina, will airivi in Washington in Jamian He plans to 8{X'nd seviral 
>cars in the study of his collections from tin Jjower Paleoioic of Manchuria, 
obtained during field work under the auspices of the South Manchurian 
Railway which maintains the college Professor T^ndo’s collections repn*- 
sont a region from which little had been previously obtained and arc expected 
to contribute much to the understanding of the relations between Asia and 
North Aiiunca in tally Paleoroic timt 
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Joseph Silas Dilllr, a member of the Academy, well known for his 
studies of the geology of the PaoiAo Coast, died in Washington, November 
IS, 1028 He was bom at Plainfield, Pa, August 27,1850, graduated from 
Harvard University in 1879 and studied at Heidelberg University from 1880 
to 1883 He jomra the U S Geological Survey m 1883, serving with that 
organization 41 years, unti) his retirement from active duty in 1624. His 
interest centered in economic geology and petrography 

Thomas Chrowoer Chamberlin, Emeritus Professor of Geology in the 
University of Chicago and a member of the Academy, died in Chicago, No» 
vember 15, 1928 He was bom at Mattoon, Illinois, September 25, 1843, 
studied at Beloit College and Umversity of Michigan, and held numerous 
positions of trust during his long life He left the presidency of the Umver¬ 
sity of Wisconsin to become head of the Department of Geology at Chicago 
in 1892, retiring from active charge m 1910 Professor Chamberlin was well 
known for his studies of glacial geology in his parbor professional life and later 
for his philosophic disou^ons of the ongin of the earth, m which he proposed 
the planetesunal hypothesis to replace the nebular hypothesis of Laplace 
His work brought him many academic and scientific honors both m this 
country and in Europe 

Dr Evoen Amandus Schwartz, the well known entomologist, diod m 
Washington, October 16 He was bom at Licgnitz, Silesia, April 21,1844, 
studied at the Umversities of Breslau and Leipzig, and came to America in 
1873 In 1877 he entered the government service as entomologist and re¬ 
mained under the federal government until his death Dr Schwartz was one 
of the founders of the Entomological Society, to which he recently presented 
his hbrary, and of the Biological Society of Washmgton 
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ASTRONOMY —Exact tvme tn astronomy ^ Jban Boccahdi Var- 
azse, Liguna, Italy 

I 

For about a centuiy, as a result of the establishment of the prmciplee 
and rules of the theory of errors, it has been the custom m sciences of 
observation and measurement to give, along with the numerical values 
obtamed, the probable error, or the mean square error, which this 
theory enables us to assign Expenence has shown that the more 
cibeely the conditions of observation approximate to the theoretical 
conditions for the apphcation of the rules of the calculus of proba- 
bihties, the more closely does the assumed error approximate to 
the actual error 

Ih any case, the probable or mean error gives a fairly good idea of 
the degree of accuracy attamed In the ordmary routme of daily 
observations, however, one is not usually concerned with the accuracy 
of the observations—this is a matter for consideration m the de¬ 
termination of geographic coordinates, parallaxes, masses of heavenly 
bodies, etc Nevertheless, now that the radio-telegraph permits the 
transmission and reception of the exact tune and consequently the 
{systematic determination of differences of longitude, it is well to know 
the degree of accuracy of the time received and of the time determmed 
on the sfpot 

On this subject I thmk there is some need for oorrectmg the ideas 
hdd relative to the accuracy of the determmation of local time In 
70 years much progress has been made m this direction, both m de- 
termlnmg the tune and in keeping it It has been said that the accu¬ 
racy attamed m the transmission and reception of tune by radio is 

> Rwwtrvd November 5,1028 

MS 
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notably supenor to the accuracy of the determination of the time 
itself Now, if that holds good at some places, it is not true for all 
observatories, especially for those which have good instruments, well 
installed, under a clear sky, and m charge of observers skilled m the 
manipulation of the so^salled impersonal micromeler 

I have cited elsewhere* numerous examples of time determinations, 
made chiefly in connection with differences of longitude between van- 
ous places From these it is seen that smce 1909 an accuracy of 0 01 
seconds has been attamed, at least the mean square error is of this 
order of magnitude and is often less 

The purpose of this article is to mdioate the conditions favorable 
to the attainment of so high a d^p^ of accuracy in tune determina¬ 
tions and also m predictmg the corrections to be applied to the read- 
mgs of a good clock 

II 

To determme tune accurately by the transit of stars across the merid¬ 
ian, it IS first of all necessary to lay aside large instruments (meridian 
circles or simple transit mstruments) With such instruments it is 
almost impossible to reduce the azimuth constant to a very small 
value and especially to keep it so The collimation cannot be elimi¬ 
nated by the reversal of the telescope, an operation which demands a 
certam amount of tune and which can be applied only to circumpolar 
stars Besides, when the telescope is reversed the azimuth changes 
The level correction is not well determmed, either by means of large 
levels or by the mercury bath 

It 18 necessary therefore, to employ instruments with broken tele¬ 
scopes, which are not heavy and may be reversed in a few seconds 
The diameter of the objective should be between 70 and 100 miUi- 
meters A telescope of 95 millimeters aperture permits the observa¬ 
tion with an illuminated field of stam of the 7th magmtude, and even 
of magmtude 7 5, dunng twihght 

It has been proposed recently to use straight telescopes with zeni¬ 
thal eye-piece, but, for one thmg, this eye-piece has its mconvemences 
for another, the straight telescopes are heavier and the diameter of 
the objective must therefore be reduced to 70 millimeters, or to 75 
millimeters at most Now, to have the determinations of the tune 
close together, one must profit by all the periods of clear sky, observmg 
sometimes dunng twilight With telescopes of 70 millimeters aper- 

* Journ Obaervateun 1928, Mem Aocad Pontit Sci, 1028. 
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ture small stars may be observed with an illuminated field during the 
night only 

Some one may say that the catalogue of fundamental stars does 
not give the places of the stars down to the 7th magnitude, but I have 
already proposed elsewhere* that m order to confine the observations to 
stars rather close to the zenith, each observatory should make for 
Itself a list of its own stars and carefully determme their right ascen¬ 
sions, referring them to the same system 

If the instrument chosen possesses good levels enablmg the air 
bubble to be adjusted to a nearly constant length, then by readmg them 
with all the recommended precautions one may rely upon the value 
of the mclination The levcd will be read for each star, and, of course 
the observer will try to reduce the azimuth and the mchnation to a 
mmunum The effect of the azimuth is almost null on the stars 
oulmmatmg withm a few degrees of the zenith, not more than 25° 
As to the impersonal micrometa*, the observer must learn to use it 
perfectly otherwise as experience has shown, the personal equation 
18 not dimmated Moreover, beyond a declination of 60° the imper¬ 
sonal micrometer adds nothing to the accuracy obtainable by the 
ordinary micrometer 

Let us examme now the degree of accuracy that may be attamed 
In the clock correction determmed by one star there remains 

(1) The residual error of the apparent right ascension It may be 
considered to amount at the most to ±0 *02 if the observer 
employs the star places of the Auwers’ New Fundamental Catalogue 
corrected by A Kopff, Director of the Rechen-Institut of Berlm 

(2) The azimuth error, which for the zemthal stars amounts at the 
most to ±0 • 006 

(3) The error of the mchnation, which is of the order of ±0 *01 

(4) Fmally, the error of the observation itself, which is a mmunum, 
smce with the impersonal micrometer the observations of differ¬ 
ent astronomers agree well Let us assume ±0 * 004 for this 
error 

The total e rror will be _ 

■^002* +0006* + OOiO* +0 004* - ±0 ■ 0235 
But assume even ±0 • 03 It follows that m observmg 9 stars the 
error to be feared m the clock correction is only ±0 ■ 01 Even if 
the observer did not have special skill, even if the atmospheric con¬ 
ditions were not completely favorable, etc , it wdl always be granted 


' Mem Aooad Pontif Soi 1028 
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that except m unusual cases, with 15 or 16 stars an observer of moder¬ 
ate skill will determme the correction Cp or At for the clock with an 
error of ±0 • 01 

Seventy years ago observations were made to the nearest second! 

III 

But astronomers are not satisfied with determmmg the exact time 
for a given instant They must be able to gi\e it at any instant 
They must have a time-keeper Today good Riefler clocks, kept at 
constant pressure and temperature, for several days followmg a 
direct determmation give the time with an uncertamty of 0 • 02 or 
0 * 03 But, as with the broken telescopes of the Bamberg t 3 ^e, 
one must know how to use these clocks and how to get from them all 
that IS possible m the way of accuracy It is known that by means 
of a pump one may change the air pressure m the metal case m which 
the pendulum swmgs 

To be able to mterpolate and extrapolate the exact time when several 
determmations of the time are available, it is necessary to determme 
the clock-rate and to use first and second differences 

Abrupt variations, '^jumps,*' m the rate of a good Riefler clock are 
improbable In any case, it is sufficient to have another control clock 
beside the master clock, which enables abrupt variations m the rate 
of the latter to be detected The next direct determmation of the 
time will pwrnit the ehmmation of any uncertamty 

IV 

I subnut here an example furnished by Riefler clock no 60, the 
corrections for which have been furnished me by the Superintendent 
of the Naval Observatory at Washmgton I here thank him for 
than 

These corrections come from the tune determmations made with the 
small, straight, Prm telescope whenever the condition of the sky 
pmmtted I believe that by usmg a Bamberg model broken teleecope 
and the Kopff right ascensions, a greater accuracy would have been 
attamed The mean error would be only ±0 * 01 Furthermore, 
clock no 60 18 not of the most recoit model 

Let us consider first one pomt It is said that by determining the 
clock rate by two successive determmations of the time spaced 7 or 8 
days apart, the residual errors of these determmations are reduced 
as if by dividmg them by 7 or 8 For example, if the mean error of 
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one determination of the tune is ±0 * 01, the error of the rate during 
10 days is only 

0-00141 

10 

But this supposes that the clock rate has been constant dunng 10 
days, which is not the case f he value obtamed for the rate, suppos* 
mg it to have a Imear variation, appkes exactly only at the epoch 
midway between the two dates correspondmg to the two determina¬ 
tions of the tune It is the mean rate that is found and when the 
question arises of givmg the correction for the clock for an mtermediate 
date—for example, 5 days after the first date—this correction, calcu¬ 
lated from the mean rate, contams 

(1) The error of the first detenmnation of the tune 

(2) The difference between the actual rate during the 5 days follow- 
mg and the mean rate multiphed by 5 

In the same way, m predicting the correction for the clock for a later 
date, the mean rate dunng 10 days is not as exact as that which one 
would obtam with two determmations of the tune spaced 3 or 4 days 
apart The conclusion is that it is necessary to observe as often as 
possible and to detemune the rate by means of first and second 
differences 

As to abrupt variations, they are more probable m an mterval of 
10 days than m one of 3 days 

The table which follows contains for a complete admmistrative year 
—July, 1926, to June, 1927—the daily rate of Riefler clock no 60 
of the Naval Observatory and the epochs to which they correspond 
To construct this table from the senes of clock-HMirrections that were 
so kindly supplied to me, I have grouped two by two all the sucessive 
corrections by taking the mean I have likewise taken the means of 
the dates to which these values of Cp correspond Then I have taken 
the first differences between these means of the Cp and I have done 
the same for the dates Fmally I have divided respectively the first, 
which are the variations of the Cp, by the second, which are the cor¬ 
respondmg mtervals of tune Smee small mtervals were concerned, 
I was entitled to assume that the values of Cp vaned Imearly The 
rates given m the table thus apply to epochs midway between the 
two means of the dates that correspond to them 

An inspection of this table is very instructive It shows that the 
rate of the clock \ ariee \ ery slowly and that the difference between two 
successive rates is, on the a\erage, ±0* 006 or ±0 * 006 These 
differences are due to the residual imperfections of the values of Cp 
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and also to the small variations m the clock rate Barely does this 
difference reach 0 ■ 015 Only dunng the spring are there greater 
variations, which are doubtless due to the vanabihty of weather 
conditions Perhaps the temperature has not been kept absolutely 
constant or the pressure has not been adjusted every time that the 
Cp showed the necessity for it We may conclude that today, with 
two good instruments available, m charge of skillful astronomers and 
well-installed, und^ a sky which permits the determmation of the 
time, on the average every 2 or 3 days the value of Cp may be found 
with a mean error of 


= 0'0071 


±0*01 
V2 

With one good clock checked ai^amst another we can forecast Cp 
for 3 or 4 successive da 3 ra with an uncertamty amountmg hardly to 
d=0«02 


It IS a splendid triumph for astronomy! 


GEOPHYSICS —Geodetic constants^ Walter D Lambert, U S 
Coast and Geodetic Survey 


The Newtoman constant of gravitation* and the mean density of 
the earth are so closely related that if one is known the other may be 
at once denved The Newtonian constant is the quantity actually 
determmed in the laboratory The product of the two quantities is 
known withm about one part m one hundred thousand, although 
neither quantity by itself is known withm one part m ten thousand 
The formula for the product may be written 

kp » ((7. + 2 «* ® + 7"* 

Here k » Newtonian gravitation constant 
p - mean density of the earth 

a - equatonal radius of the earth considered as an ellipsoid 
of revolution 

g, - equatonal surface gravity 

u » angular velocity of the earth s rotation,'Bo that w*a repre¬ 
sents the centrifugal force of rotation'at the Equator 
/ -« flattenmg (ellipticity) of the earth 

> Preaented At the 077th Meeting of the Philoeophieal Society of Weshington October 
18, 1928 The general subject of the papers given at the meeting was CoiulanU of 
Nature Received November 16 1928 

' This pajier followed one by Paul B Heyl in which the Newtonian constant of 
gravitation was discussed 
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If we assume for the value of k that given by the precedmg i^ieaker, 
namely 6 664 X 10~* c g s units, and for the \aluee of a and g. those 
soon to be stated, the value of the mean density comes out as 5 522. 
This mean density may be considered as one of the geodetic constants 
to be discussed in this paper 

The dimensions of the earth and the coefficients m the formula for 
gravity at its surface are the prmcipal remainmg geodetic constants 
that we are to discuss Let us consider the former first Tbieoreti- 
cally at least, it is not essential to have astronomical observations m 
order to detemune the size and shape of the earth’s physical surface, 
or any portion of it The work could be done even thou^ the heavens 
were perpetually covered with impenetrable clouds Consider any 
portion of the earth’s surface with a number of pomts on it, each 
pomt visible to its nearer neighbors These pomts could be considered 
as the vertices of an irregular polyhedron The distance between two 
vertices could be measured directly and would serve as a base hne for 
what imght be termed three-dimensional triangulation The face 
angles of each polyhedral angle could then be measured, the plane of 
the divided circle used bemg made comcident with the plane of the 
face angle From these data the size and shape of the polyhedron 
could be deduced All this work would be qmte mdependent of con¬ 
siderations of potential or of level surfaces or of latitude and longitude 

Practically, howe\er, the accuracy of the results would be vitiated 
by atmosphenc refraction, especially refraction m a vertical plane for 
objects near the horizon This refraction, as every geodetic observer 
knows, 18 exceedmgly irregular and tncky The metiiod just outlined 
has therefore only a theoretical mt« 08 t Actual determinations of the 
figure of the earth depend on astronomical observations, that is, de- 
termmations of latitude longitude and azimuth over a given r^on, 
combmed with large-scale surveying operations over the same region 
The ancient Greeks must have done somethmg of the sort, though 
their astronomical obser\ ations were of the rou^est and their deter- 
mmations of distance probably mere estimates based on travelers’ 
accounts Even so, however, the Greeks of the time of Anstotle’ 

* Moreover those methemetioisns who try to compute the eirpumferenoe of the 
earth say that it is 400 000 stadia, which indicatee not only that the earth e mau u 
spherical in shape but also that it is of no great siie as compared with the heavenly 
bodies Aristotle DeCaelo Book II, Chap 14 This passage follows a long argument 
in favor of the sphericity of the earth Some of the arguments sound modem enough 
others seem strange to our present ways of thinking This seems to represent the first 
Scientific attempt or attempts now on record to detemune the eise of the earth No 
further details are given The entire treatise has been translated by J L Stocks and 
published by the Clarendon Press Oxford m 1922 
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had an approximate knowledge of the sue of the earth considered aa a 
sphere About a century later Eratosthenes* obtamed an even better 
approximation by a process identical m prmciple with that used by 
every geodesist down to the tune when the electric telegraph became 
available fur determinmg longitudes Just how approximate these 
early detemunations were we can not say because of the uncertainty 
regi^mg the exact modem equivalents of the hnear umts used 

Let us skip over some two thousand years and consider now the 
most modem detemunations of the dimensions of the earth As the 
most acceptable figures let us take those adopted in 1924 by the Sec¬ 
tion of Geodesy of the International Geodetic and Geophysical Umon 
and defined by the parameters of the International Elhpsoid of Refer¬ 
ence These figures are based On Hayford’s* discussion of geodetic 
operations m the United States only, but have been substantially 
confirmed by Heiskanen’s* discussion of European tnangulation and 
by other geodetic and astrononucal evidence ^ 

The fundamental parameters are 

a (semi-major axis) - 6,378,388 meters 
/ (flattenmg or ellipticity) - 1/297 0 
From these there result 

b (semi-mmor axis) » 6,356,912 meters 
Q (quadrant of a meridian) « 10,002,288 meters 
It IS seen that the meridian quadrant is over 2 kilometers longer than 

* Er&toatheMB librarian at Alexandna died aliout 19A B C We owe our knowledge 
of hu geodetic work to a book by CHeomedee, a Greek writer who u supposed to have 
lived about 100 A D The account of Eratosthenes work is in Chap 10 of his book the 
Latin title of which uDeMoluCtrctdanCorponimCelMltum Eratoethenes result is a 
eircumferenoe of 260,000 stadia There is no certainty that the stadium of Aristotie and 
that of Eratosthenes represented the same length If we use 185 meters, which is uauaiiy 
given as the length of the Attic stadium, we get for the cireumference according to 
Eratosthenes some 40,000 kilometers instead of the actual 40,000 

I am indebted to Mr Otis Hill of the Coast and Geodetic Survey for invaluable help 
in connection with these and other references to classical literature 

' J F HATronn Supjdmenlary xnvuligatvm xn 1909 of the fijure of the earth and 
uoetaay Published by the U S Coast and Geodetic Survey, 1910 

* W Huskanen Die Erddxmeneionen naeh den europdiachen Gradmeetungen 
Verftff Finn Good Inst 0 1926 A slight revision of the conclusions from the same 
data is given by Heiskanen in the Yxerteljahreechr Aetron Gee 61 (Jabrgang 1926) 
216 

*For references, see W D Lambbrt The fijure of the earth and the new inlef 
national Mipeotd of reference Science 63 242 1{^ A version revised by the 
author and translated into French by Col FCrrier appeared in the Bull G6od 10 81 

1936 
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an even ten thousand kilometers, which was the figure aimed at when 
the metric system vras devised 

What may be the probable limits of error of these figures (not the 
“probable errors” m the techmcal sense), it is rather difficult to say 
Perhaps fifty meters m the semi-axes and a few tenths of a umt mthe 
reciprocal of the flattenmg 

Let us make our formula for gravity at the surface of the earth 
consistent with the International Elhpsoid of Reference We must 
then write as the value of gravity m cm/sec* 

g = 978 052 [1 -I- 0 005288 sin* ^ - 0 000006 sm* 2«1 
db8 db5 

where « geographic latitude Only the coefficients withm the 
square brackets depend on the eUipticity The coefficient outside, 
978 052 cm/sec*, is essentially mdependent of the dimensions of the 
earth and must be determmed by observation The value written 
down 18 the largest of all the more recent determinations* and this 
for two reasons (1) There is reason to beheve, as Bowie* has pomted 
out, that a more accurate reduction for the elevation of the station 
would shghtly mcrease the values of gravity on land, and it is on 
these land values that our gravity formulas have hitherto been based, 
(2) The formula is meant to represent average conditions over the 
earth s entire surface, nearly three-fourths of which is ocean, and it 
appears from determinations of gravity at sea, which we are just be- 
gmnmg to obtam, that gravity at sea tends to be m excess of gravity 
on land even after the latter has been reduced for elevation Bowie’s 
suggested improvement m the method of reduction apphes to sea 
stations also and i^ould tend to harmonize the results for gravity 
stations on sea and on land 

I have written beneath the coefficients, estimates of their probable 
limits of error They are largely matters of opmion, for a real basis 
of evaluation is lacking The ±8 attached to the 978 052 is mtended 
to mclude the error m the absolute detemunation of gravity, an ex- 
ceedmgly delicate and difficult operation when an accuracy of a few 

* F R HaLMZRT Neue Fomuln fOr dm VvlauJ dtr Sehwerkraft im MMrttntveau 
bnm FetlUinde Sitxungsber K PreuM Akad Win 1916 676 

W Heiskankn UtUerauchungm dber Sehwerkraft und laoatane WetCXl Finn 
Geod Inst 4 

' W Bowie The effect of the ehape of the geotd on valuea of gravity at eea Am 
Journ Soi 14 222 1927 

Rapport de la Soii<-Commt«non epicialemmt ehargie de diterminer lee r4due(toiu 
d faire eubir aux inteneitie obeerviee m mer Bull Q4od 17 29 1928 
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parts in a milhon is sought The authors of the most recent absolute 
detennmation, KOhnen and Furtw&ngler,'* estimate the mean error of 
their result as dbO 003 om/sec* 

To return to the apparent systematic difference between gravity on 
land and gravity at sea, this may be represented very roughly mdeed 
by puttmg withm the square brackets a longitude term such as 
±0 000023 cos* * cos 2 (X +6®), where X - east longitude, 
so that our formula becomes “ 

g - 078 052 [1 + 0 005288 sm* ^ - 0 000006 sm* 2 ^ 

+0 000023 cos* ^ cos 2 (X + 5“)] 

The form of the added term is that of a surface spherical harmomc of 
the second degree and is conceivably the first of a long senes of sphen- 
cal harmomc terms related perhaps to the configuration of the htho- 
sphere** Parenthetically it should be said that other harmomc 
terms of the second degree and terms of lower degree are either already 
imphcitly contamed m the gravity formula or are omitted from it for 
sound theoretical reasons 

The presence of such a term is rather puzzlmg, for it imphes an 
abihty of the earth’s crust to sustain the stresses due to a wide^read 
and rather large excess or deficiency of matter, an ability not m ac¬ 
cord with much other evidence Yet, unless we are the victims of an 
uncommonly perverse combination of accidental errors, we can hardly 
escape attnbutmg some reahty to this longitude term It does not 
rest solely on the recently discovered systematic difference between 
gravity on land and gravity at sea, some of which difference can be 
explamed by Bowie s suggested unprovement m methods of reducmg 
for elevation It appeared thirteen years ago m Helmert s’* discussion 
of gravity observations all made on land llie longitude term m the 
gravity formula implies a correspondmg term m the figure of the earth, 
makmg the geoid an eUipsoid of three unequal axes instead of an elhp- 

>*Fr KCHMENandPR FubtwXnglkr BuhmmungderabaolulmOrOssederSchtDef- 
kraft tu Polidam mt Revernofupendeln VerSff K Preuu Geod Inst 37 190ft 

“ W Hkukanbn Itt the Erde ein dreiachaiget EUtpemdf Gerlands Beitr Geo- 
phyoik 19 360 1028 Or m condonud form in the Aetron Nachr 238 (6662) 306 

1028 The difference of one unit in the sixth deoimal in the coefficients of sin*^ and 
■b* 2^ between the fonnulaa of Ueiskanen and of this article for the same flattening, 
1/297 is due to the fact that Heiskanen s spheroid la not an exact ellipsoid 

‘*A Pbbt Darelellung der Hdheiv- und Txtfmverh&Umate der Erde durch etite 
BtUmckelung nach Kugdfunkhonen bta $ur le Ordnung Abh K Gcs Wise Gftttmgen 
Math-phys K1 11 1 1922 

>' See note 8 
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sold of rotation Fifty years ago Clarke‘* deduced from tnangulation 
and from astronomic determinations a figure of the earth that stronc^ 
suggests recent determmations of the longitude term m the gravi^ 
formula, furthermore, Heiskanen’s recent discussion of European tn< 
angulation, in which discussion he albwed for the effects of topograidiy 
and isostatic compensation, likewise tends to the same conclusion 
So do results from discussions of the variation of latitude*' and of the 
lunar parallax,** though these latter give at present only rough quah- 
tative indications All these results pomt to a difference between the 
maximum and mmunum equatorial semi-axes of the order of two or 
three hundred meters, with the longer axis approximately m the plane 
of the meridian of Greenwich 

We should hke to get a better hold on the real sue of the longitude 
term and likewise to know whether it stands m the mam by itself or 
whether it is only one of many spherical harmomc terms of about the 
same order of magnitude If the latter we should expect these terms 
to be related to the configuration of the contm^ts and oceans But 
if not if this one longitude term stands practically alone then pwhaps 
we may see m it a lestige of some state of the earth as it was m the 
remote past when for some reason the earth was nearly a tnaxial 
ellipsoid with one axis of the equator decidedly lunger than the other 
Perhaps we may imagme that this happened when the moon parted 
company with the earth, as m Darwin s theory, bemg expelled by the 
resonance effect of the solar tides at a time when the earth rotated much 
more rapidly than now But this is frankly wild speculation and per¬ 
haps it will be well to close before we get too far away from observed 
facts At any rate the longitude term, its reahty, its sue if real, and 
its geophysical significance, present one of the most interesting prob¬ 
lems m present-day geodesy 

A R Clarxb On th« fijure of the earth Lond Edmb Dubl Philoi Mag 
Journ 8ci 6 81 1878 

“WDIambbrt An xnveehgatwn of the latitude of Ukiah Caltf and of the motion 
of the pole Coast & Good Surv Spec Pub 80 60 1022 

W D Lambert The fijure of the earth and the parallax of the moon Aftron 
Joum 88 (008) 181 1028 



ntc. 10,1028 


677 


BOTANY .—Motaea of weaUm Mexico collected by Mra. Ynea Mexia.' 
Edwin B. Babtrau, Bushkill, Pennsylvania. (Communicated 
by WiiiLiAM R. Maxon). 

The small but interesting collection of mosses reported on here* 
with was made by Mrs. Ynes Mexfa in the States of Jalisco and NayR- 
rit in the winter of 1926-27, and has been intrusted to the writer for 
determination by Dr. William R. Maxon of the United States National 
Museum. If it is typical of the moss flora of the Sierra Madre Occi¬ 
dental we may well assume that western Mexico still holds a reserve 
of bryological knowledge that will amply reward further exploration. 

Specimens representmg the species listed below, together with the 
iypM of the new species described, are in the United States National 
Herbarium. 

Caicpylopus TALLULBNSis SuU &. Lesq 

On rooky preoipitous slope. Real Alto, La Bufa, Jalisco, 2,500 meters, 
Jan 30,1027, no 15066 

This species has not been reported from Mexico before and the determination 
has not been made without some reservation The oosta is practically smooth 
on the back and the Iwves are wider in the basal portion, with a relatively 
broader costa, than m typical plants from the southern United States, but in 
other respects the agreement seems to be complete The broader oosta, up 
to 0 06 mm wide, is more suggestive of C RoeUtt or C HdUnanw, but these 
species are desenbed as having a narrow blade, up to 80 m wide, just above the 
alar cells, while the leaves of this collection show the blade at least three times 
this width This tno is known only m stenlo condition When the fruiting 
characters are available it would not be surprising to find thorn automatically 
reduced to forms of one rather variable specific type 

Campylopub iNTBOPLBxuB (Hedw) Bnd. 

Bare gullied hillside, rod clay near stream, San Sebastian, Hacienda del 
Cura, Jalisco, 1,425 meters, Jan 2, 1927, no 1344 

Metzlerella costaricensib (CM) Broth 

Around earth and roots of oak tree, Hacienda del Ototal, East of San 
Sebastian, Ajroyo do los Hornos, Jalisco, 1500 meters, March 6, 1927, no. 
1822a 

OCTOBLEPHAHUM ALBIDUM (L) Hedw 

On trunk of palm tree in dense nut palm woods, TMxpan, Jalisco, 20 
meters, Nov 3, 1926, no 1028 

Merceyc^isis mexicana Bartr, sp nov (Fiw. 1, A-H) 

Dioicous? Anthcndial flowers not found Plants in dense cushions, 
yellowish green at the tjps, paler below, matted together with reddish radi- 

1 Received October 29, 1928 
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cles Stems up to 2 om high, erect or decumbent, uregulariy bnmehed by 
innovations, abundantly r^culose throughout, without central strand 
Lower leaves not crowded, 2 5 to 3 mm long, ^e upper longer, in comal 
tufts, up to 3 5 mm long, carinate, undulate on the edges and strongly 
cnsp^ when dry, erect-spreading when moist, lanoeolate-spatulate, abruptlv 
acute, cannate in the lower half, margin narrowly reflex^ on one or both 
sides from lust above the insertion about one-quarter of the way up, flat and 
lightly undiilate above, costa 65m to 70m wide just above the base, tapering 
upward and endmg sli^tly below the apex, radish at the base, lotescent 
above, strongly convex on the dorsal side, smooth, in cross-section riiowmg 
two or three guide cells with several smaller cells on the ventral side and a 
thick dorsal Umd of stereid cells with the outer row differentiated, leaf cells 
smooth, the upper rounded or transveraely oval, about 7m to 10m ui diameter, 
with incrassate, pellucid walls, the lower cells larger, senate, several rows 
toward the costa rectangular with rounded comers, up to 38m long by 
wide, at the extreme bam short-rectanmlar, not or hardly mcrassate, occa¬ 
sionally hyaline, seta terminal, erect, filiform, pale yellow, 2 to 3 nam high, 
capsule ovoid-cylmdnc pale yellow and hghtly stnate when empty, about 
11 mm long exothecal cells large, thin-walled, broadly hexagonal, 4 or 5 
rows around the mouth smaller and reddish, penstomc none, hd and calyptra 
unknown spores light brown, slightly rou^, 10m m diameter 

Type On steep rock, San Sebastian, East of Segundo Arrojro, Jalisco, 
Mexico, 1,500 meters, January 26 1927, Mrs Ynes Mexia, no 1668a 

These plants are so neariy identical with gedeana (Lao) 
Fleisch, of Java, that it has been difficult to find any really satisfactory diag¬ 
nostic characters The leaves of M mexteam are relatively longer, with 
more strongly reflexed basal margins and less incrassate basal areolation, 
the setae are consistently shorter, more slender and paler the capsules paler 
m color and stnate when empty, but those differences are of degree only, and 
not entirely conclusive The collection is of unusual mterest, however, as it 
represents the first record for the genus on this continent, all the previously 
known species being confined to India, Java, and Luzon 

Anoectangium euchlobon (Schwaegr) Mitt 
On north side of old rock wall, San Sebastian, north-east of Hacienda del 
Cura, Jalisco, 1,425 meters, Jan 3,1927, no 1364 

Anoectangium condenbatum Schimp 
On rock near stream, San Sebastian, Canyon El Ranchito, Jalisco, 1,500 
meters, Jan 12,1927, no 1470 

Levtodontiuk exabperatum Card 

Eocky precipitous slope. Real AJto, La Bufa, Jalisco, 2,500 meters, Jan 
30, 1927, no 1595a 

Leptodontium sulphubbum (C M ) Mitt 
Growmg on small trees near stream, San Sebastian, east of Arroyo del 
Cura, Jalisco, 1,425 meters, Jan 5,1927, no 1389 

Webeba spectabilis (CM) Jaeg 
Jalisco, 1927, no 1704 




Fig 1 A—H Merctyopstt mezieana Bartr sp nov —A, plant X 1 4 dia B, 
tip of Btoin and •poropbyte X 7 7 dia C, D, leaves X 24 5 dia E, apex of leaf X 112 
dia , F, one side of leaf base, dorsal view X 112 dU , Q, upper leaf cells and margin X 
660 dia , H, oross-eeotion of ooeta from upper part of leaf X 280 dia 

I—P fsopteryptuin dtmuntiivum Bartr sp nov —I, plant X 21 dia , J, dry 
capsule X11 2 dia , K, end of stem X 7 7 dia , L, M, N, leaves X 66 dia , O, apex of 
leaf X 2 80 dia , P, basal angle of leaf X 280 dia 
679 
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Bbtou insoutum Card 

On top of old rook wall, San Sebastian, north-east of Hacienda del Curs, 
Jalisco, 1,425 meters, Jan 3,1027, no 13^ 

Bbyom bosulatum C M 

Rocky precipitous slope, on rock, Real Alto, La Bufs, Jalisco, 2,600 meters, 
Jan 30, 1927, no 1506b 

Phiuinotis tbnblua (CM) Beech 

On rook in stream bed, Santa Crus de Vallarts, Jalisco, 700 meters, Deo 
10, 1026, no 1278 

Bbeuteua touent<»a (Sw ) Sohimp 

Steep damp stream bank, San Sebastian, east of Arroyo Santa Gertrudis, 
Jalisco, 1,500 meters, Jan 18,1027, nos 11^ and 1510 
Funabia calvescbnb Sohwaegr 

On dry clay bank near stream at canyon bottom, trail from San Sebastian 
to Arroyo Seoo, Jalisco, 1,600 meters, Jan. 8,102^ no 1437 Near stream m 
gully, in dense shade, Sim Sebastian, trail to E3 Ranohito, Jalisco, 1,500 
meters, Jan 11,1927, no 1458 Densely wooded, danw north slope, grow¬ 
ing on old tree roots and m earth, Real Alto, trail to O Tajo de Santiago* 
JsJisoo, 2,500 meters, Feb 23, 1927, no 1746a. Santa Crus de Vallai^ 
Jalisco, 700 meters, Dec 1,1926, no 1304 

MACBoioTBiinf TOBTtTosmi Sohimp 

Steep shaded ravine near stream, on rook, Cerro de San Juan, west of 
Topic, Nayant, 1000 meters. Sept 10, 1026, no 606 Steep, damp stream 
bau, on tree trunk San Sebastian, east of Arroyo Santa Gertrudis, Jalisco, 
1,600 meters, Jan 18,1927, no 1510 

PtLOTRICHELLA VXJLCHZUJi Sohimp 

Bare gullied hillside, red clay, by stream, San Sebastian, Hacienda del 
Cura, Jalisco, 1,425 meters, Jan 2,1027, no 1343 

Thuidium iNVonvENs (Hedw) Mitt 

On rooks m stream bed, Santa Crux de Vallarta, Jalisco, 700 meters, Deo 
10,1926, no 1277 

Erythrodontiuk pbinolbi Card 

Rocky precipitous slope, on rook. Real Alto, La Bufa Jalisco, 2,500 meters, 
Jan 30 1927, no 1595 

ERYTHRODONTItJM TERES (CM) Par 

On tree trunk, trail from Tepio to Los Aquacates, near Arroyo Seco, 
Nayant, 1,000 meters Sept 11, 1926, no 551 Steep shaded ravine near 
stream, growmg on rock, Cerro do San Juan, west of Tepic Na 3 rant, 1,000 
meters. Sept 19, 1926 no 695b 

The reddish setae and stnated peristome teeth are characters that aro 
shared m common by both E feres and b dennim I have been unable to 
find any antheridial flowers on either of these collections, but the relatively 
numerous sporophytes surest that the inflorescence is probably autolcous 
The broadly ovate, abruptly acuminate leaves are more suggestive of E 
teres than of the other species 

Fntodon erythbopus Mitt var mexicanus Card 

On rocks near canyon bottom, trail from San Sebastian to Arroyo Seoo, 
Jalisco, 1 500 meters Jan 8,1927, no 1427 Dense woods, on stream banks 
at canyon bottom, San Sebastian east of Arroyo del Cura, Jalisco, 1,425 
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meters, Jan 5, 1927, no 1386 Bottom of steep ravme, along stream, 
Ooimixto, trail to San Pedro del Tuito, Jalisco, 60 meters, Dec 2, 1926, no. 
1230 

Taxiphyllum planibsimum (Mitt) Broth 

Woods on mountam side, growing on rook, Santa Crui de Vallarta, Jalisco, 
300 meters, Deo 8, 1926, no 1258 

Sematophylmtm hampei Besch 

Around earth and bark of oak, west of San Sebastian, Hacienda del Ototal, 
Arroyo de los Homos, Jalisoo, 1,500 meters, March 6,1927 no 1823o 

Isoptesygium dlmunitlvum Bartr, sp nov (Fig 1,1-P) 

Autoloous, male buds minute, about 0 3 mm long, anthendia 1 to 3, 
inclosed by 5 or 6 concave, loosely areolate, ovate-acummate bracts Plants 
small, pre^rate, m rather thin mats, yellowish green above, brownish be> 
neath, sparingly radioulose, irregularly branohed, branehe« short, honsontal 
Leaves ereot-spreadmg and somewhat homomallous when dry, widely sprewl> 
ing when moist, oblong-ovate, rather long-acuminate, concave, 0 6 to 0 7 
mm long, the margm entire or veiy faintly smuate toward the apex, plane, 
costa short and double or none, leaf cells smooth, linear, prosenohymatous, 6 
or 8 at the basal angles, subquadrate, penchaetial leaves erect, the outer 
about 1 mm long, ovat^lanoeolate, slenderly acummate, loosely areolate 
m the lower half, seta slender, reddish below, paler above, about 8 *mm 
long, twisted to the nght when dry, capsule about 1 mm long, horisontal, 
contracted under the mouth and lightly striate when dry, short-ovoid when 
moist, exotheoal cells short-rectangular, with rather thick, yellowish, pellu¬ 
cid walls, peristome teeth pale yellow, projectmg about 0 25 mm above the 
run, closely cross-stnate below, pale and coarsely papillose at the apex, cilia 
two, lid and calyptra unknown 

Typo In dense nut palm woods, Tdxran, State of Jalisco, Mexico, alti¬ 
tude about 20 meters, November 3,1926, Mrs YnesMcxla, no 1028a 

The plane-margined leaves distmguish this plant from both / tntradort- 
eum and I cordovenae It is nearer I tenerum (Sw) Mitt, but is smaller, 
with broader leaves less slenderly pomted and with a larger area of quadrate 
alar cells Exactly the same plant occurs in a collection of Mexican mosses 
reoeived from Mr C R Orcutt, collected in the vicinity of Alsads, State of 
Colima, November 4,1910, no 4645 

POQONATUM BREVICAULE Bnd 

Rooky stream bank, in damp clay soil, San Sebastian, Arroyo Seeo, Jalisco, 
1,600 meters, Jan 15, 1927, no 1464 Near stream at bottom of canyon, 
growing on rooks, trail from San Sebastian to Anoyo Seco, Jalisco, 1,500 
meters, Jan 8,1027, no 1436 

The occurrence of this species m Mexico is rather surpnsmg, but I can find 
no excuse for separatmg these collections from the familiar type of the eastern 
United States This is apparently the first time it has been recorded from 
Mexico 

POOONATUM CAMPYLOCABPUM (CM) Mitt 

Shady, north bank of stream, Real Alto, Poso Hedionda, Jalisco, 2,600 
meters, Feb 20,1927, no 1723a 
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PoooNATDH Lisbmannianuu Sohiinp 
Steep damp stream bank, Sml Sebastian, east of Arroyo Santa Qertrudis. 
Jalisco, 1,500 meters, Jan. 18,1927, no 1511 Near stream, on bare gulhed 
hillside, growing m damp red clay, ^n Sebastian, Hadenda del Cura, Jalisco, 
1,425 meters, Jan 2, 1927, no 1352 (?) 


BOTANY —The tderUificaUon of Polypodium tnangulum L ^ Wil¬ 
liam R Maxon, National Museum 

Among the ferns, one of the miMt distmctive groups is the wideEfpread 
genus Polyehchum The species are commonly regarded as hifi^dy 
polymorphic, yet really are less notably so than has been thought, m 
many cases occupying (when critically segr^ted) comparatively 
narrow but natural, well defined areas of distribution, this has been 
shown to be true for Jamaica and the West Indies generally * 

The present notes relate to the histone misidentification of the 
Lmnaean Polypodium tnangulum, deecnbed ongmally from Hispamola 
Recent ample collections from that island show it to be a very distmct 
but rare endemic species, related closely not to the abundant Greater 
Antilles plant commonly called Polysttchum tnangulum (which must 
be known m future as Polyehchum eehtruUum), but to P mucronaium 
(Swartz) Presl, a Jamaican species of similar habit and essentially 
non-spmulose character Histoncal and descnptive notes upon the 
three species, with pnncipal synonymy, are given herewith 

Polystichum triangulum (L) F4e, Qen Fil 279 1852. Fio 1 Polypodium 
tnangulum L Sp PI 2 1088 1753 

The ondnal descnption of Polypodium tnangulum L, 1753, reads as fol¬ 
lows “Polypodium frondibus pinnatis pinnis tnangularibus, dentatis,” 
and is basira upon the “Tnehomanes folio triangulo dentato" of Petiver, 
illustrated at plate 1, figure 10 This illustration is obviously redrawn from 
Plumler s plate 72, depleting a plant from Hispaniola. There is no specimen 
of Polypodium tnangulum in the Lmnaean Herbanum Plumier’s plate 72 
thus stands as virtu^ type 

So long as true material of this species was lackmg from Hispamola it was 
not unnatural to associate under this name other plants from the Greater 
Antilles which agreed only indifferently with the Plumier plate Thus the 
name became fixed eventually upon a highly variable species of Jamaica 
eastern Cuba, and Haiti (rare in Porto Rico and Guadeloupe), m which the 
^nae are for the most part not merely “dentate” but sercate-spineecent 
This latter species, taken up by Hooker, Jenman, and others as Aepidtum 

* Published by permission of the Secretary of the &nithaonian Institution Re 
oeived October 31, 1028 

* Contr U 8 Nat Herb U 26-39 pi t-9 1000,16 40-61 pi 47 1012, M 63, 64 
vl 19 10 im 
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tnangvlum Swarts, and by recent authors aa Polyattchum tnangulum, must 
properly bear the name Polydtchvm editnatum (Qmel) C Chr , it is disoussed 
below 

The Hispaniola material at hand which now proves truly referable to 
Polydidtum tnangulum is as follows 

Ham Fonds Verettes, Mission, alt 1000 meters or more, occasional in 
damp thickets, Leonard 3007 Furcy.alt 1300-1500 meters damp thickets 
and steep mossy ravine banks occasional or locally common, Leonard 4278, 
4281,4284a, 4631,4636, Ptcarda 256 Home3rouet, Massif de la Selle, alt 
1600 meters, m shady places Ehnan 1103 Mome Formond, Torbeo, 
Massif de la Hotte, alt 1650 meters, on stony ndge, Ehnan 7454 

As previously stated, the affinity of this species is with P mucroncUum 
(Swarts) Presi, of Jamaica, a species well known from Hooker’s description 
and figure,* from Jenman’s description,* and from notes and illilstrations pub* 
lished by the writer * As m P mucronatum, the rachis bears a thiek persist¬ 
ent covering of rigidly ascending or appressed-imbncate, hairhke, reddish 
scales, and the very numerous close-set pinnae are similarly clothed beneath 
Plumier’s descriptive notes, freely translated, are in part that the stipes or 
raohises are “all covered with reddish haue ' that the pmnae are “so close 
to one another that the lower one always overlaps the other,” that the pinnae 
are always rather short, but broad at the base, not more than an inch long, 
“wholly of a brownish green, wrinkled on the upper surface, the lower surface 
being clothed with reddish hairs ” 

Those characters apply to the plants m hand, rather than to the P tnan- 
gulum of authors We may believe, too, that the spmulose margins and 
glabrate surfaces of the P tnangulum of authors wou'd have been eA)phasiied, 
if that plant had been intended On the contrary, Plumier refers to the 
“pointed teeth” of the pmnae, a character which is not very obvious in all 
the specimens, though well shown m some 

Making every allowance for exaggeration of detail in Plumier’s plate 72, 
it seems fairly certam, then, that the plant there figured is identical with the 
one here illustrated Certamly the plants at hand are distmot specifically 
from all other West Indian species known, and they agree far better with the 
plate and description of Plumier than do any of the Hispamola specimens 
here placed under P echtnatum, the P tnangulum of authors 

Po^tichum echinatum (Gmel) C Chr Ind Fil 83 1605,581 1906 

Polypodtum echtnatum Gmel Syst Nat 2*’ 1309 1791 

Polynhchum falcalum F5e, Gen Fil 279 1852, not Diels, 1899 

Thu 18 the common Greater Antilles species muidontifi^ in the past as 
Polyattchum tnangulum 

' Sp Fil 4 9 Bte 1862, as Aijndium muermatum, not A mucronatum Swarti, 
which is PolyHxchum muncatum (L) F6e 

* Bull Dot Dept Januuoa II 9 266 1805 

•Contr U 8 N»t Herb IS 37 pi S A, B 10O9,u PolpthchumalrutJnoniaMnxoa 
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The origiiiel deecnption of Pciypodiutn eckinatum reads as follows, “Finnis 
faloato-lanoeolatis subserratis sursum auritis base & antenus sidnoeis, stiplte 
squamoso,” with citation of Sloane’s plate 36, fiipree 4 and 6, representing 
Jamaican plants Gmelin’s specimens (if any) nave not been se«i The 
two Bloane specimens illustrated in figures 4 and 5 were examined recently 
at the British Museum, however, and although one of them is only scantily 
spinesoent, both belong to the species ordinarily called (in error) P irtangur 
lum The specific name employed by Gmelin is in itself peculiarly indicative 
of this specioB, as opposed to P irtangviutn (verum) and the Jamaican P 
mueronatum 

Variation within P echxnaium is exceptionally wide A narrow form is 
shown by Hookw in {date 83 of his Filices Exotioae (1858), but blades 4 to 6 
cm broad are not uncommon even in Jamaica, and in Hispaniola they reach 
a width of 8 to 10 cm , showing also mariced variation m degree of serration 
The Cuban plants are, in the mam, mterraediate, and it is possible to arrange 
the whole extensive series of Greater Antilles material in an almost unbroken 
line, showing every integradation not onlv in sue but in less obvious charac¬ 
ters The margins are almost mvariably serrate-spinescent, often very 
deeply and strongly so, and the blades alwaim non-proliferous As illustra¬ 
tive, the following specimens may be cited 

Jamaica Clide 170, Htteheoi* 9506, Utidemood 1167, 1822, 2838, 2839, 
3295, Maxon 1201, 1337, 1489, 1873, 1883, 1884, 1887, 2207, 2555, 2591, 
2788, 2827, 2968, 8752, 8754, 10087, 10150, 10400, 10462, 10482, Maxon & 
KtUtp 358, 998,1034,1413, 1453a, 1699 

Cuba Shafer 8731, Pollard db Palmer 143, Leon 11179, Maxon 4243,4260, 
4267, 4459, 4461 

Hispaniola Haiti, Leonard 3648, 3772, 3786, 4607, 4005, 4926, 7822, 
8398, 8638, 9087, Nash dt Taylor 1341, 1352, MtUer 235, Ekman 1177, 3800, 
7333 Dominican Republic, Abbott 1848, 1852, 1969, TUrckhetm 2933, 
Fuertee 1562 

Porto Rico Near Flonda, on limestone, E 0 Bntton 8535, BrtUon, 
Brttton & Boynton 8189 

Polysdchum mucronatum (Swarts) Presl, Tent Pter 83 1836 

Pblypodtum muncatum Swarts, Prodr Veg Ind Oco 131 1788, not L, 

1753 

Aemdtvm mueronalum Swarts, Joum Bot Sebrad 1800^ 30 1801 

pMysltchum echxnatum C Chr Ind Fil 83 1905, not Polypodium eckmor 
turn Gmel 1701 

Pblyettehum OnUhtonia Maxon, Contr U S Nat Herb 13 37 pi 8, A, B 
1909 

A well known, endemic Jamaican species, here regarded in the sense of 
Swarts, Hooker, and Jenman 

Rel 3 iing too much upon Sloane’s plate 36, fibres 4 and 5, cited by Swarts 
as illustrating his Pdypodtum muncatum and again mentioned by him in 
proposing the substitute name mucronatum, the writer long ago nusidentified 
this species and nee^easly proposed for it the new name P struthionta, the 
error might have been avoided by a cntical readmg of Swartz’s later detwled 
description • Refcently, an examination of the Swartzian type at Stockholm 
dioWl it to be identical with Hooker s plate of Aaptdtum mucronatum'’ and 

•FI Ind Occ S 1640 1806. 

> Sp FU 4 0 pt 1862 
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the wnter’s illiutration of P atruthiumxa, above cited As previously stated, 
Sloane’s fij^ires 4 and 5 pertain to P ecAtnoium, and not to P mucronatum 
The following specimens, showing relatively slight variation, are at hand 
Jamaica Hart 29, 209, CltUe 68, Eggers 3763, Undtmood 458, Maxon 
1316,1470,1610,1614,2660,8748,10077,10164,10667, Maxon A KiOtp 808, 
906, 1009 

PALEOBOTANY —An Alethopteris from the Carhoniferoua of Peru ‘ 
Edward W Beret, Johns Hopkins University 
In 1922 the writer desonbed a few Carboniferous plants from the 
Paracas Peninsula m Peru, one of which he collected also on the 
Copacabanya peninsula at the Bohvian end of Lake Titicaca * These 
were Palmatoptene furcata Brongn, Eremoptene whttei Berry, E 
peruxanue Berry, CaUmvUe auckoum Brongn , Calamostachya sp , Lepv- 
dodendron nmoeum Stemb , L ohovatum Sternb , LeptdophyUum sp, 
Lepidoetrohue sp , Sligmana sp , and Knoma sp 
Despite the absence of neuroptends, pecoptends, alethoptends and 
lonchoptends, this flora was considered to indicate a Westphahan age 
and not to represent the Dmantian as had been asserted by Stein- 
mann * This conclusion was based upon paleogseographic considera¬ 
tions, the nature of the plants found and their manner of accumula¬ 
tion, and their apparent close relations with manne sediments 
carrymg a Urahan fauna (Stephanian stage in terms of the Euro¬ 
pean continental section) 

The Paracas plants have also been the subject of a short paper by 
Seward^ who reported on a collection made by Douglas I have heard 
of specimens of ferns from the Carboniferous of Titicaca Island— 
they are mentioned by Bandeher—but I have seen no actual speci¬ 
mens The manne Carboniferous is widespread in South Amenca, 
and carnes an excellent fauna A soft bottom facies of this was en¬ 
countered m the Amotape Mountains m 1027, which is the most north¬ 
westerly known occurrence of rocks of this age m South Amenca 
A small collection recently received from my fnend. Professor Lis- 
son of Luna, enables me to report the occurrence m Peru of a plant 
highly characteristic of the Westphahan stage m Europe, and inferen- 
tially supports my determination of the age of the Paracas plants 
1 Received October 19 1928 

* E W Bsrbt Johns Hopkins University Studies in Geology 4 9-44 fit 1-9 
1922 

'G Stkinuann Geol Rundschau 1 SO 1912 

* A C SiWARD Quart Joum Geol Soc Lond 78 278-283 tf 1 pi 19 1922 
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The present material comes from ChuqmbambiUa m the provmce of 
Cotabamba, Department of Apunmac Manne Carboniferous was 
reported from Apunmac, at Antabamba above ChuqmbambiUa, by 
Bowman,* who also collected fossils at ChuqmbambiUa, said by Schu- 
ohert* to represent PecUn near quadneoatatus, a clypeastend, etc, 
which are Cietaceous forms 1 know nothmg of the relations of the 



Figura 1 —AlMhoplant amrlxx 
(Broagn ) Qoeppert rar , from 
Weatphalian of Chuquibambilla, 


rocks m the vicimty of ChuqmbambiUa, 
but there can be no question of the 
identity of the present fossil plant or of 
its Westphalian age 
The matenal submitted by Professor 
Lisson comprises two specimens the size 
of the one figured and several smaller 
fragments, all of a smgle species, pre¬ 
served in a dark, considerably metamor¬ 
phosed shale These are identical with 
what IS called AUthoptena aerhx (Brong- 
niart) Goeppert m the Northern Hemi¬ 
sphere The question of the actual 
cosmopohtanism of a smgle botanical 
species IS not so certain, although there 
are no known criteria for making a dif¬ 
ferentiation Some of the alethoptends 
have been shown to be referable to the 
seed ferns (Ptendospermophyta) and 
the suspicion that aU of them belong 
m that category appears to be war¬ 
ranted What IS now caUed A lethoptens 
aerln was figured by Parkinson m 1804, 
named by Brongniart in 1828, and de- 
scnbed a few years later The Peruvian 


Apurimao Peru 


material, one of the larger specimens of 


which IS shown m Figure 1, may be bnefly characterized as follows 


Alethoptebis sbrlii (Brongniart) Goeppert 
Figure 1 

Conaoeous Pinnules not contracted toward the base Midveins coarse, 
straight and promment Laterals at almost right angles stout and very 
closedly spaced, usually acutely forked near the base, but sometimes simple 


• I Bowman Th» Andea of SoxUhem Peru pp 243-244. 1910 
■C ScBOCHBBT Idem p 323 
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and always simple toward the tips of the pinnnlee The pinnnlee are linear, 
at right angles to the axis long slender and bluntly pomted, very slightly 
asoendlng toward their tips, they are alternate, well spaced, deourriog to ]oln 
the one next below by an only ui^tlv inequilateral sinus In one specimen 
the pinnules are closely spaced and these taper slightly proxhnad 

This so-called species exhibits a great deal of variation, judging by Ae 
numerous figures of specimens which various authors have identified with it 
And even on a single frond—which is large uid quadnpinnate—there is a great 
deal of variation in different regions of the frond The Peruvian form is 
more like the variety described by White^ from Missouri as var musounenati 
than it is like any of the figures of European specimens with which I have 
compared it 

PROCEEDINGS OF THE ACADEMY AND AFFILIATED 
SOCIETIES 

THE BIOLOGICAL SOCIETY 
720th mebtino 

The 720th meeting was held at the Cosmos Club, April 7, 1928, with 
President Golouan in the chair and 57 persons present New membors 
elected Bichabd Jones, Henbt S Klaubnbr, W E McIndoo, C N 

SlflTH 

A Wetmobb stated that the insect collection of the late C F Baxxb had 
been donated to the National Museum He explained that this was one 
of the finest collections of Philhppine insects and had just arrived at New 
York The collection is housed in 1,^ Schmidt boxes 

H H T Jackson announced that the annual meeting of the Amenoan 
Society of Mamnudogutts would be held at the National Museum April 12-14, 
and that the art exhibit m the National Museum in this connection numbered 
about 160 colored drawmgs and about 50 teclmical drawings 

R M Libbey called attention to the arrival of purple mutins on March 29 

A Wethore announced the receipt by the National Museum of a rare 
thrudi donated by Mr Lowe He discussed briefly the structure and re¬ 
lationships of this rare bird 

W P Taylor The biology qf foreatranae —^The cutting or burning of vast 
tracts of timber means more than timber loss Tlio whole realm of nature is 
affected Game birds, mammals, fur-bearing animals, and fishes are often 
reduced in numbers or even exterminated The trend here, as m England, 
is defimtely toward a reduction of the nation’s basic resources and a lowering 
of hvmg standards No argument is needed to show the need for mo1« facts. 
Forest and range are not gifts, they should bo regarded as crops. While 
agricultural production generally has mcreased, forest and forage production 
hw decreased The only way to change this is through careful studies of all 
the important animals and plants m the woods and on grasing ranges and 
their climatic and other surroundings, and the rigorous application of the 
results of these studies in the management of forest and ran^ lands and the 
improvement of forest and forage crops 

>D WuiTB U S Geol Survey Mon S7 IIS pi S7 fij i pi 4»S 1800 
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W H Rich, of the U S Bureau of Fishenee, disouesed the method of age 
determination of aalmon, by means of the scales This discussion of recent 
progress in determining structural and grovUi oharaotenstios m the scales 
which made it possible to determmc the age of speouuens of certain species 
of sahnon was illustrated by lantern dides 

W B Bbll, Secretary pro tern 

721bt usxting 


The 72l8t meeting of the Biological Society was held at the Ckismos Club, 
^nl 21,1928, with President Golohan m the chair and 38 persons present 
New member elected Paul 8 Qoltboff 
Rat OBsnNFiEiiD announced the capture of a specimen of a rare shrew, 
Sorex fonltrudie, near Riggs Mill, Prince George County, Maryland, on 
April 6, 1928 11118 is said to be the seventeenth specunen taken m the 

Bistnot of Columbia and vicmity 

WAin^ Ball reported his capture of a sick or mjured live specimen of 
red-throated loon on the Tidal Basin, Washington, D C , on April 17, 1928 
The specimen, which is a very rare bird m the vicinity of the District of 
Columbia, has been presented to the National Zoological Park 

R L ^EUEisEt Types of vegekUton of East Africa (illustrated) —Three 
types of v^tation cover the major part of this area The Acacia and 
desert grass type consisting of Acacia trees, tufts of bunch grasses and spaces 
of bare soil covers semi-and lands adapted only for grazing The drought 
period 18 long and the grasses are green for only a short time after the rams 
^e scrub tree and tall grass type, with Acocta or similar trees and a uniform 
growth of somewhat coarse grasses, covers the lower plains near Lake Viotona 
and the coast These grasses are green for most of the year The bulk of 
the sisal and cotton is grown here The tall grass type, mostly pure grass¬ 
lands, covers the higher plains The length of the drought period is inter¬ 
mediate between those of the two preceding types but the temperatures hero 
are lower than those of either of the other two It represents the great ^s- 
ing areas and the part near the border of the temperate rain forest produces 
most of the wheat of Kenya Moreover, land of this and the preceding type 
toother produces most of the maize of East Africa 

Interesting types oovermg but a small percentage of the total area are 
found on the mountam slopes and high plateaus, the temperate ram forest 
type of olives, cedar, Podocarpus and b^boo, the lower parts of which furnish 
the best coffee lands and meadows which are green practically the year 
around, the alpme shrub type of heaths and composites, and the alpine grass¬ 
land, mostly sedges and coarse grasses {Author’s abstract) 

L W Kkphabt Geography of East Africa (illustrated) —(No abstract 
received) 

W B Bell, Recording Secretary pro tern 


722d meetino 
49tu annual meetino 

The 722d r^lar and 49th annual meeting was held at the Cosmos Club, 
May 6,1928, unth President Goldman in the chair and 21 persons present 
Under suspension of the rules, the following new members were elected 
Malcolm Davis, C C Sanborn, O S Wallet 

A resolution on the recent death of Dr J N Rose, a former President of 
the ^lety, prepared by Drs Hitchcock and Maxon, was read by the 
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Secretary On motion of Dr Obebholssb, it was voted that it be si>read 
on the minutes and a copy sent to the bereav^ family 

The mmutes of the previous annual meeting were read and apiaoved. 
The reports of the Becoroing Secretary, Treasurer, and Publication Committee 
were read and ordered plac^ on file Mr C E Chakbuss, for the Auditing 
Committee, reported that the treasurer's accounts had bera foimd correct. 
Dr W B Bell gave an informal report for the Committee on Commumoar 
turns The report of tho Board of Trustees was road and accepted The 
President then appomted Messrs Jackson and Cbakbliss tellers and the 
election of officers took place, resulting as follows 
President, E A Goldman, Vtce-prestderUs, A WsmoRE, C E Chambliss, 
H H T Jackson, C W Stilbs, Recording Secretary, S F Blakb, Corrs- 
nonding Secretary, W H White, Treasurer, F C Lincoln, Members rf 
Council, H C Fuller, W R Maxon, A A Doouttle, I Hoffman, T £ 
Sntdeb 

S F Blake, Recording Secretary 

David Sylvanus Carll a member of the Academy, died at his home m 
Washmgton, November 5, 1928 He was bom at Huntington, New YorlL 
March 21, 1855 He was a past president of the Washmgton Society of 
Ehigmeers and of the Washington Chapter, American Society of Civil En- 
pnems Mr Carll was chiefly interests in traction engmeering. having 
had charge of construction and operation of street railways m Washington, 
D C , since 1890 
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